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106-Acre 


i aace EN MALL One of world’s largest. Has central heating plant; incinerator 


operation generating part of steam . . . 13 individual cooling 
towers . . . air-curtains to avoid doors in main buildings .. . 
8,600 car parking. 


Shopping Center Owner — ALSTORES REALTY Corp 


Architects-Engineers — JOHN GRAHAM AND COMPANY, 
New York & SEATTLE 


Mechanical Contractor — Frank A. McBrive Co., Paterson, N. J. 


‘Low-cost, trouble-free control of the 
complex piping system obtained with 


JENKINS VALVES 


250,000 people a week come to this huge Northern New 
Jersey shopping center to satisfy most of life’s needs other 
than sleep. Its shops, banks, offices, theaters, restaurants 
and varied personal services occupy 920,000 square feet 
of buildings. 


The plumbing, heating, air conditioning, fire protection and 
sanitation facilities of this city-like project are as hard- 
working as they are complex. Valves with extra-stamina 
were needed for control of the piping system. Every possible 
protection against troubles and the high costs of valve main- 
tenance and replacement was demanded. It was obtained 
with the specification so often written for tough, critical jobs 


* 
...“valves to be JENKINS”. JE N K INS 
Especially since they cost no more, it is surely worthwhile : 
to insist on Jenkins Valves for your valve jobs. Jenkins LOOK FOR THE JENKINS DIAMOND ® 
Bros., 100 Park Avenue, New York 17. VA LVE S 


Sorkin fy 


Valves on air conditioning system pumps. 


SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE 




























































































B&W JOB-MATCHED WELDING FITTINGS 





TA 9025-WF3 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 


make piping systems permanent and leakproof 


,. you get positive fit-up to pipe which means 


welding is easier, faster and more sure 


. you get dimensional accuracy which means 


that, with a sound weld, piping is main- 
tenance-free for the life of the system 


.. you get extra long life because you can 


choose the correct steel for your application 


Specify B&W Welding Fittings and Flanges 
on your next piping job. They’re available 
in a complete range of types and sizes in 
carbon steel and, of course, the famous 
B&W CROLOYS. Call your local B&W 
District Sales Office or any qualified weld- 
ing fittings distributor. The Babcock & 
Wilcox Company, Tubular Products Divi- 
sion, Beaver Falls, Pa. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 
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Your message. ae @ in the best possible atmosphere 





| This is the one | that sticks just to the services for which it is named and further con- 


fines itself solely to the industrial-big building field. No residential, no plumbing, no 





refrigeration! 





| This is the one | that, because of its specialized, clearly focused editorial, has a unique 


appeal to ALL of the four purchase-control factors in this market: the consulting engineers, 





mechanical contractors, engineers with industrial plants, and engineers with large buildings. 


No gaps, no untouched bases ! 





| This is the one | that provides not just distribution for the sake of numbers but gives 





you provable, fully paid circulation of the decision-makers in your field. Each reader pays 


for it directly, individually, voluntarily. 





| And this is the one | that, because of these distinguishing features, leads by over 2 





to 1 in advertising volume, has more advertisers, and is used on an exclusive basis by more 


advertisers. 





| This is HEATING, PIPING & AIR CONDITIONING |... _ 2 Keeney publication, 
6 N. Michigan, Chicago 2. @ 
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How /maginative Engineering Put. 
a Taming Chicago's - 


The unusual temperature requirements speci- 
fied for the new Illinois Psychiatric Institute 
presented an extraordinary challenge for 
John Dolio & Associates. This Chicago engi- 
neering firm was asked to provide an abso- 
lutely uniform temperature throughout the 
11-story, T-shaped building. Because tem- 
perature variations cause extreme discomfort 
—even pain—to mental patients, the system 
had to be accurate, foolproof and automatic. 
Because Chicago temperatures rise or fall to 
extremes within hours—sometimes minutes 
—the system had to be capable of sensing the 
changing weather picture outside and auto- 
matically and simultaneously reacting inside. 


The resulting design provides all the answers 
. in a Powers pneumatic control system 
that operates automatically 24 hours a day— 
every day—at a bare minimum of cost; a 
system that compensates instantly for sudden 
outdoor temperature changes; a system that 
can be checked and controlled by one man. 


The result is a functional system of control 
where practical engineering principles were 
combined by the Dolio firm with a strong 
helping of ingenuity in order to whip some 
of the more unusual problems. For example, 
since chilled water was to circulate through 
ceiling heating-cooling panels, a safeguard 
against condensation was necessary. The 
engineers solved this problem with a series 
John Dolio (right) in front of Powers of dew point controls mounted at various 
Graph-O-Matic Control Panel with locations in the ceilings. Thus, “controls on 
E. S. Anderson, engineer for the - a control” prevent water temperature from 
Wlinois Psychiatric Institute. falling to the point at which condensation 
could occur. 


Phil Derrig, Chief Mechanical Engineer of the 
Dolio firm, inspects one of the dew point controls 
specially designed to prevent condensation of 
cold water in the ceiling heating-cooling panels. 
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. Powers Temperature Control To Work 


- Weather at Illinois Psychiatric Institute 








JOG8B DETAILS 


The system encompasses 12 temperature zones, 
each designed to operate independently in relation to in- 
dividual zone exposure problems. Ten zones utilize ceiling 
heating and cooling panels at which hot and chilled water 
circulate from zone exchangers. Three-way control valves 
for the water ore modulated by pneumatic thermostats 
in various rooms. Two zones — auditorium and stairwell — 
have only heat exchangers (the auditorium is supplied with 
individual conditioned air). 


Master outdoor controls sense the changes in tem- 
perature outdoors and instantly reset submaster pnev- 
matic thermostats ot the zone exchangers. These indoor- 
outdoor controls are engineered for foolproof mainten- 
ance of uniform zone temperctures. 


A central control board, the heart of the Dolio de- 
sign, monitors the complete heating, cooling and ventilat- 
ing system. The building engineer alone can instantly 


check 170 control points by merely referring to the Powers 
Graph-O-Matic Control Panel. 


Temperature controls are inaccessible to patients. 
All controls in the corridors are wall-mounted and cabinet- 
enclosed; temperature sensors are mounted in ceiling 
exhaust ducts. 


Easy servicing and low maintenance are two big 
reasons why a pneumatic system of control was specified 
by this engineering firm. Efficiency at low cost is character- 
istic of this type of control — os it is with the Powers pnev- 
matic system installed here. 


Safety and comfort for patients is provided for 
throughout. For example, in hydrotherapy, in showers, 
in sitz baths, etc., Powers Hydroguard® thermostatic water 
controls prevent scalding and eliminate dangerous water 
temperature fluctuations. 


Write for the latest Powers Hospital Catalog. 
Write us also for catalog on time-saving, money-saving 
Jactured 


by our new sub- 


THE POWERS REGULATOR COMPANY 
DEPT. 261 — SKOKIE 6, ILLINOIS | Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 _ 
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DUNHAM/BUSH ... the | manufacturer of 


WHAT THIS MEANS TO YOU ons 


It means a ‘‘matched set”’ for the ‘‘heart’’ of every steam heating 
system... radiator traps... float and thermostatic traps... 
vacuum pumps, as well as radiator valves, strainers and condensate 
pumps. It means complete product dependability through one 
manufacturer backed by more than 50 years of design and 
manufacturing know-how. It means economy. It means 

quicker delivery. It means one order instead of many. It 

means easier installation. 

Only Dunham-Bush can mean these many things to you. 


Simplified, rugged design is the result Designed and time proven to give 
of Dunham-Bush's 57 years of experi- equal satisfaction under conditions of 
ence as the leading manufacturer of 25" vacuum to 15 Ib. pressure. Use of 
thermostatic traps. Large valve open- Dunham-Bush F & T traps on vacuum 
ing plus unique design of flat floating returns, condensate pump or sub- 
valve with rounded seat provides free- atmospheric control systems is as- 
dom from clogging and wear... en- surance of proper system operation. 
sures long life and low maintenance. 


RADIATOR VALVES F & T TRAPS BUCKET TRAPS STRAINERS 
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THESE steam heating system essentials 


Request Bulletin: 
1501C (Steam Heating Specialties) 
1401B (Vacuum Pumps) and 
1403A (Condensation Pumps) 
for full details 


ONE SOURCE.. 


SEE US AT BOOTH NO’S 32 & 38 
15TH INT'L HTG & AIR COND. EXPOS. 
INT’L AMPHITHEATER, CHICAGO, ILL. 

FEB. 13-16, 1961 





Dunham-Bush offers single and 
duplex pumps through 65,000 EDR 
equipped with magnetic starters and 
controls, mounted and wired to elimi 
nate extras. Features include: low in 
let connection for returns; capability 
of producing 26” vacuum at low am- 
perage; only one principal moving 
part; one motor to handle both air 
and condensate. These outstanding 
features mean lower initial cost, 
lower installation cost and lower main- 
tenance cost. 
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CONDENSATE PUMPS 


. ONE RESPONSIBILITY 


@ HEATING 
@ AIR CONDITIONING 
@ REFRIGERATION 





DUNHAM-BUSH 


DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Chief Architect: Alfred Shaw, Chicago - Consulting Engineer: John Dolio, Chicago - Consulting Structural Engineer: Carl A. Metz, Chicago 


Chicago Blowers are “lungs” 
for giant Chicago exposition center 


McCormick Place, Chicago’s new lake front exposition center 
provides an area of over 1 million sq. ft. for trade shows and 
conventions. 63 “CHICAGO” fans cool and ventilate the entire 
building, moving air at a rate of 98,000 cfm. Part of the air 
supply is used in conjunction with an air-conditioning plant of 
3,700-ton capacity. 


“CHICAGO” Airfoil Fans 
chosen for higher efficiency and quietness. 
Airfoil bladed wheels of aerodynamic design move air with 20% 
less horsepower and 40% less noise. 


For more than 8 years, “CHICAGO” Airfoil Bladed Fans have 
been proving their superiority for general and heavy duty appli- 
cations in... air supply and exhaust . . . mechanical draft. . . 
industrial processing . . . building and tunnel ventilation .. . 
high-velocity and conventional ventilation. 


Fans available in all capacities, classes and pressures. 


CHICAGO BLOWER CORPORATION 
9869 Pacific Avenue, Franklin Park (Chicago suburb), Illinois 
Canadian Plant: 1512 Wall St., Winnipeg, 3, Manitoba 


te Phone your nearest 
in The “Chicago” Sales Engineer 
‘Yellow Pages’ or write for 
Se; Catalog A-103 


HILALO 


SLOWER CORPORATION 
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LETTER FROM THE EDITOR 





February 1961 


Dear Reader: 


How the heating and air conditioning systems were designed and 
installed in the new Exposition Center in Chicago is related by Philip M. 
Derrig and Lyman R. Flook in their article on pages 95 through 99. This new 
$35 million exposition center has been named McCormick Place, and it is 
completely air conditioned. With a 5000 seat theater at the south end and 
the main exhibition area consisting of 320,000 sq ft, many special considera- 
tions had to be included in the design of these systems as explained by the 
authors. Because separate areas on this level might be used for different 
exhibits, zoning was needed for proper environment control. To accomplish 
this, 22 separate air handling units and connected duct systems are installed 
above the trusses. Each air handling unit is equipped with its own air 
filtering system. Some of the air is recirculated through activated carbon 
filters which permits a large reduction in the quantity of outside air re- 
quired. This provision was one of the changes permitted in the new Chicago 
Ventilation Code. Since the large building is on the shore of Lake Michigan, 
about 6750 gpm of condenser cooling water is delivered through a 36 in. intake 
pipe for the 3750 ton capacity centrifugal water chillers installed. Four 
600 hp packaged horizontal fire-tube boilers provide the necessary steam to 
the remote converters and to the heating coils. The size and scope of this 
installation is certainly worthy of your attention. 








A trap maintenance program that has been working most effectively 
in a large office building is explained by E. H. Bradbury in his article 
on pages 100 and 101. He reports an annual saving of 18 to 20 percent in 
steam consumption which has resulted through this regular testing of the 
271 traps in the building at least once each year. A steam trap test stand 
is used consisting of trap bodies of each type in use to save time by pre- 
venting the need for changing trap bodies for different cover sizes. All 
traps are tested at design pressures and replacement parts are installed 
when operating parts do not perform properly. 





A new light industry plant in New Jersey containing 72,000 sq ft 
of floor area is 90 percent air conditioned and is shown in the article on 
page 102. Several interesting features have been incorporated in this in- 
stallation including provisions for controlling low relative humidities in one 
particular room. 








Designing piping systems for high pressure and high temperature 
steam services requires careful evaluation of present day materials and their 
correct applications, pressure-temperature relationships, and other factors 
such as current codes and standards, etc. Henry de Soto outlines these design 
considerations in his article on page 105 and includes examples from the 
Philadelphia Electric Company Eddystone Station steam piping installation 
in which pressures up to 5000 psi and temperatures up to 1200 F are experienced. 








A new data sheet chart is on pages 111 and 112 which aids in conm- 
puting the air flow rates required to control dust and the con- 
tamination of surrounding air from filling bags, barrels, etc. Clyde F. 
Metzler is the author. 
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. LETTER FROM THE EDITOR (continued) -- 


Coal proved to be the most economical fuel for the new heating 
plant which serves the Northwestern University downtown campus in Chicago. The 
article on page 113 explains the design details and how it was decided to 
use coal as the fuel. Also included in the article is a discussion of the 
methods used for preventing noise and air pollution nuisances. All fueling, 
combustion, and ash disposal operations are conducted within a single dust- 
tight building. The plant has an annual capacity of 260 million lb of steam. 








Sam Lewis says, "Draft head is important for all thermally circu- 
lating convectors" in his article this month on page 117. This is another 
report of his practical experiences on a subject in which all of us should 
be aware. 








A simplified method for rating the sound output of air distribution 
equipment is proposed by J. W. Spradling in his article on page 118. The 
author suggests that this meaningful method be accepted by engineers to 
aid in the selection of proper air distribution equipment from the noise 
standpoint which will result in comparable noise ratings and more acceptable 
systems. 





The application of electronic control systems to various heating 
and _ air conditioning requirements can best be done when the fundamentals are 
fully understood, according to John Schwartz in his third and concluding 
article in this series on page 122. 








Do you agree with the philosophy of hospital engineering as ex- 
plained by J. A. Millard in his article on page 128? Mr. Millard is an 
engineer who has long been associated with the problem of coordinating engi- 
neering and medical techniques. He explains what he believes is necessary 
for proper operation and maintenance of complicated mechanical equipment in 
today's modern hospitals. Of course many of the principles apply across 
the board to all types of heating, piping, and air conditioning installations 
in most large buildings. Your experiences and comments are invited as I am 
sure others will be interested. 








The research report on the subject of finned streamlined heat 
exchanger tube performance on page 131 is worthy of your study. It has been 
prepared by David Adams in which he shows how the increased heat transfer 
effectiveness with this type of finned tubes will permit reduction of the 
Size of a single bank heat exchanger by as much as 35 to 50 percent. Mr. 

Adams shows how pressure losses range from } to 4 those for finned circular 
tubes with corresponding reduction of air pumping requirements of 4 to 16 
percent for a given air velocity. While not commercially available at present, 
this research may well indicate the shape of heat transfer surface in the 
future. 








The question, "Will higher boiler temperatures cause corrosion and 
other problems? is answered by four readers on pages 88 and 92. Perhaps 
your experiences on this or some other problem would be of interest to other 
engineers. I would like to hear from you as an exchange of these ideas and 
experiences is helpful to many. 








The You'll Want _to Know news items and other short reports are on 
pages 43 to 46. Other items of interest are also presented on pages 149, 


184, 196, and 201. 


Editor, HEATING, PIPING & AIR CONDITIONING 





Heating, Piping & Air Conditioning, February 1961 





VAL a WENT! 


LIN 
¢ c00 
wa AND EVAPORA 


a S 
at CONDENSES 


Multi-Stage Propeller-Fan Units 


as Quiet as Centrifugal-Fan Units 
with the Low HP. Propeller-Fan Units 


Booth 39 asHrae sHow 


SEE IT! 
HEAR IT! 
COMPARE IT! 


Baltimore Aircoil Company, Inc. -.o.sox 7322- Baltimore 27, Md. 


Cooling Towers and Evaporative Condensers up to 800 Tons in single factory-assembled units 
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THE ‘BUFFALO’ TYPE BL FAN...made famous by the ex 


clusive backward-curved bladed wheel. Proven performance 





by ‘BUFFALO’ 








for Class | and |] construction applications. Stationary vanes 
Standard. Optional variable inlet vanes give efficiencies within 
1% of rating. You cannot buy a better fan for the job at any 
price! Learn more about this popular fan at the ‘Buffalo’ 
Booth. See where it fits in your plans! 


RESS 





THE ‘BUFFALO’ AIRFOIL FAN... modern an 
swer to higher pressure jobs where efficiency 
must be kept at a maximum; noise at a mini 


mum 


Here’s an airfoil that gives high efficiency 
over a broad operating range. Famous ‘Buffalo’ 
quality construction, too. Are you encountering 


more jobs where you must have such a fan? Here 


is your chance to see the latest in airfoils “first hand” 


tetand 


find out about all the outstanding design features 


BOOTH 832-933 ASHRAE SHOW— CHICAGO 


‘BUFFALO’ TYPE “PCHB” HIGH 
PRESSURE CABINETS...a new 
design incorporating the high 
quality ‘Buffalo’ type “BL” fan 
Other unique features include: 
individual factory-sized zone 
dampers, horizontal or vertical 
up discharge; neoprene flexible 


connection between fan and coil 


sections, angled coils for minimum space requirements, with typical ‘Buffalo’ quality construction throughout. The unit at the 


show will also incorporate an Electronic Air Cleaner. Sound interesting? You bet it is. Here’s a unit you will want to see close-up! 
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THE ‘BUFFALO’ AIR COOLED CONDENSER... a recent 
design typical of ‘Buffalo’ superiority in “package” unit 
engineering and construction. A really low silhouette 
Multiple fans for versatility. Unique opposed blade by 
pass damper control for ultra-accurate performance 
Rugged frame construction. This unit is shipped 
complete, ready to install. Many of these condensers 
are in the field giving unparalleled performance. Be 
sure not to miss this one! Next time you need an air cooled 
condenser, you'll be glad you took the time to learn 


about all the exclusive features of this ‘Buffalo’ unit 


BUFFALO PUMPS AT THE 


THE NEW ‘BUFFALO’ ECONOMY SINGLE SUCTION PUMP... feature 


Part 


EXPOSITION 


are standardized 


F late Mel h-lelar- le: e) alolemaele-lalels 
THE NEW ‘BUFFALO’ CLOSE-COUPLED PUMP... a low 
oe laler-lgei rate! 
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THE NEW ‘BUFFALO’ HERMETIC PUMP... a new des 


of construction. Pressures up to 400 p: 


THE NEW ‘BUFFALO’ DOUBLE SUCTION PUMP an 


Suitable for working pressures up to 250 ps 


> 


4 


g 


BUFFALO FORGE COMPANY 


for Tal-tell taMi=lleh. 21am tale Mi ofela>| am @ Ltd., Kitchener, Ont . 
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All-Expense-Paid Trips To 
Las Vegas, Miami, Mexico 


for contractors who install 


Marley 


oe 
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a hi Cooling Towers 


mi =r and DriCoolers 
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Best In Cooling Towers and Air Cooled Con- 
densers ... AND A BONUS FOR CUSTOMER 
CERTIFICATION OF SATISFACTION. This 
is Marley’s method of building better customers 
through better understanding of cooling equipment 
by owners. 


ee 7 


Join this owner-education program and you can 
be selected to receive an all-expense-paid vacation 
for two. Every contractor is eligible; all you do is 
send the names—Marley does the rest. One of these 
holiday tours (plus cash for entertainment) may 
be yours: 


1. Fly to LAS VEGAS — Four days in fabulous 
entertainment capitol of America at famous 
resort hotel. 


Fly to MIAMI — Seven days on Florida’s fa- 
mous “gold coast” in beautiful beach hotel with 
every recreational facility. 


Fly to MEXICO — Twelve days in the “land 
of manana,” where Mexico City and Acapulco 
(with interesting side trips) will be your 
destinations. 


Get complete information immediately from your 
Marley Man or send in the coupon on next page; 
an early start gives you a bigger opportunity. 

Full information 


at 
Marley Booth 
No. 616 


ASHRAE EXHIBIT . 
tiene is = THE MARLEY COMPANY 





AQUATOWERS* 


Superior performance, 
rugged construction and hot 
dip galvanizing for long- 
service durability make them 
the world’s most-preferred 


steel mechanical draft cool- 
Operational de- 
pendability eliminates profit- 


ing towers. 


reducing service call-backs, 
making Aquatowers tops in 
over-all economy —first in 
customer satisfaction. 


PERMATOWERS® 


These towers bring together 
Marley's performance-proved 
Double-Flow design and a se- 
lection of unique construc- 
tion materials—a combina- 
tion which results in a high- 
performance tower with max- 
imum resistance to corrosive 
elements. Vertical air dis- 
charge permits location in 
closely confined locations. 


JUST SEND THE NAMES OF CUSTOMERS 


Who have purchased Cooling Towers or DriCoolers 
since February 1, 1961 — that’s all 





AQUACOOLERS® 


Whisper-quiet, leak-proof operation makes 
AquaCoolers especially suited for indoor 
installation. Air delivery adjustable to ac- 
commodate ductwork pressures. Minimum 
assembly requirements permit quick, easy 
installation. All models hot dip galvanized 
for long service-life. 


SPRATOWERS” juccediy con- 


structed natural draft towers offer maxi- 
mum water cooling economy both in origi- 
nal investment and operating cost. Design 


of nozzles and spray system assures 
efficient water cooling performance with 
minimum maintenance. All tower compo- 
nents are piece-marked for quick, easy 
assembly. 


THE MARLEY COMPANY 


222 West Gregory Blvd. 
Kansas City 14, Mo 


Send me immediately information on your 
“Customer Certified" program that offers 
bonuses for owner education. 


a Contractor 
DRICOOLERS Air cooled refrigerant 
condensers engineered for durability, control- 
ability,. compatibility. Efficient blow-through 
design adaptable to any location. Damper con- 
trol for fool-proof, low-temperature operation of 
single- or multi-circuit units. Exclusive PreCooler 
overcomes high dry bulb temperatures. 


Company 
Street 


City 





Now BYERS wears three hats 
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...single source 
for 3 important piping materials: 


BYERS WROUGHT IRON, 
PVC, STEEL PIPE 


Addition of steel pipe to our tubular product 
line enables Byers field service and engineer- 
ing service departments to assist you by 
giving unbiased opinions on what piping you 
should use in various services. 


* * * 


From our comprehensive technical library 
on piping material we know that: 


Wrought Iron Pipe—is a proven material in 
such services as brine lines, heating and 
drainage systems, to mention just a few. 


PVC (polyvinyl chloride) Pipe—is used in 
areas where acids and alkalies are deadly to 
metal pipe, also where electrolysis causes 
early pipe failure. 


Steel Pipe—is the workhorse of the piping 
field and used in services where initial econ- 
omy is a major consideration. 


Additional details on one or all three piping 
products can be had by writing or phoning 
A. M. Byers Company, Clark Building, 
Pittsburgh 22, Pennsylvania. 


...and the plus factor is BYERS 97 years of piping experience 


( 


PIPING PRODUCTS: Wrought Iron « PVC « Steel 
ROLLED PRODUCTS: Plates, Billets and Bars « 


ummm Wrought lron + Stainless and Alloy Steel 
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Coming soon from 


EW! Simple field test 
for hermetic burnouts 





pls 


NEW! Easy way fo clean out 
mildly contaminated systems 


| Full information on these important new devel- 
opments—plus test kits and pressurized cylin- 
ders of ‘‘Genetron’’ 11—will be available from 
| your wholesaler about March 15. See him then! 
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General Chemical 





General Chemical takes the guesswork out of hermetic burnouts 


One of the oldest and toughest service problems in 
the refrigeration and air-conditioning industry has 
been licked! 

Until now, there was no quick, on-the-spot test 
to determine the degree of acidity in a system 
after hermetic burnout... and there was no easy 
way to tell when the acid in a system had been 
cleaned out. 

To solve this problem, General Chemical has de- 


veloped the first simple field test for checking 
degree of contamination in a burned-out system— 
before and after cleanout. Yes — we’ve taken the 
guesswork out of hermetic burnouts. 

In addition, General Chemical has developed an 
easy, short-cut procedure for cleaning out mildly 
contaminated systems by using pressurized cylin- 
ders of “Genetron” 11 to flush the unit — quickly 
and without pumping. 


See how these new developments can save you time, labor and material costs: 


First practical field test method! With this handy, portable kit devel- 
oped by General Chemical, you can now quickly and easily determine 
extent of contamination in a system after hermetic burnout. Simple 


tests show extent of burnout contamination and what clean-up proce- 


dure should be used. Also show when cleaning is complete. 


Here is still another contribution by General Chemical to the advancement of 
the air conditioning and refrigeration industry. These new procedures will be 
demonstrated at the International Heating & Air-Conditioning Exposition, 
Chicago, February 13-16, at “Genetron” Booth #43 . . . and will be shown to 
RSES and other groups throughout the country in weeks to come. 


genetron 


super-dry refrigerants 
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New quick, easy way to clean minor burnouts! 
Mildly contaminated systems can now be 
flushed and cleaned without pumping by 
using special new pressurized cylinders of 
“Genetron” 11 solvent. Prepared especially for 
flushing burnouts, these pressurized cylinders 
will soon be available from your wholesaler. 
An excellent solvent, “Genetron” 11 flushes 
acids and moisture, loosens and removes solids 
and is safe to handle. 


llied 


hemical GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 








Easily-installed PPG Neoprene-coated Duct Liner now meets fire requirements, 
provides extra margin of safety on ductwork installations. 


NOW—PPG Fiber Glass Duct Liner Carries the UL Label 


PPG Neoprene-Coated Superfine Duct Liner Meets All Requirements 
of NBFU Bulletins No. 90-A and 90-B for Ducts 


YOUR ASSURANCE OF SAFETY 


PPG is proud to announce that its Neoprene- 
coated Superfine Fiber Glass Duct Liner has been 
thoroughly tested according to the condition de- 
termined by National Board of Fire Underwriters, 
and has met the Board’s rigid safety requirements 
in compliance with Bulletins No. 90-A and 90-B 
for ducts. It now bears the label of the Under- 
writer’s Laboratories, Inc. 

For you, this means that PPG Neoprene-coated 
Fiber Glass Duct Liner meets fire requirements and 
provides that extra margin of safety on any duct- 
work imstallation. 


PLUS ALL THOSE EXTRA PPG ADVANTAGES... 


. such as lightweight, easy handling, easy cutting 
and piecing, low wastage, fast installation, fine 
acoustical qualities, good thermal barrier character- 
istics, low resistance to air flow, no air erosion; and 
lifetime service, because it won’t rot or decay, is ° 
not affected by humidity or dryness. 

Give PPG Fiber Glass Duct Liner a try. It offers 
you a combination of top-flight insulation and 
economy. For full information, call your nearest 
PPG Fiber Glass Sales Office, or write Pittsburgh 
Plate Glass Company, Fiber Glass Division, One Gateway 
Center, Pittsburgh 22, Pennsylvania. 


Sales Offices: Atlanta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, 
Fort Wayne, Houston, Jacksonville, Kansas City, Los Angeles, Louisville, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle and Washington. 


FIBER 


PITTSBURGH 


PLATE Gtass COMPANY 





NOW...IN AIR DISTRIBUTION 
CONNOR MAKES THE coM22 CONTRIBUTION 


low = medium —high velocity air valves 


PNEUMAVALVE—a contri- 
bution made only by Con- 
nor—adapts with equal fa- 
cility anywhere that air 
must be controlled. Needs 
neither mechanical linkage 
nor operators. Response 
is instantaneous, positive, 
linear. No hysteresis. Min- 
imum turbulence. A range 
of sizes. Bulletin K-45. 


‘a lap 


high velocity valve attenuators 


At the heart of every model 
in Connor's Series 45P line 
is PNEUMAVALVE, the ex- 
clusive element that makes 
this Series superior for 
fault-free, ultra-quiet, min- 
imum-maintenance per- 
formance. Shown are the 
DPC total constant volume 
Ceiling unit, left, and the 
unique DPW total constant 
volume Under-Window Sill- 
Slot unit. Bulletins K-33A, 
K-46, K-52, 31F. 


air diffusers 


Shown are representative 
models in the complete 
Kno-Draft air diffuser line 
.. adjustable and fixed 
pattern. Smart, simple styl- 
ing that blends perfectly, 
unobtrusively with any 
interior, most recent 
additions are the KSS 
multi-pattern diffuser, 
extreme left, and the 
KO perforated diffuser, 
extreme right. Bulletins 
K-20A, K-27A. 


grilles and 


The extensive Kno-Draft 
line of grilles and registers 
offers a wide variety of face 
designs and rectangular 
configurations. Units that 
permit two-directional air 
flow, positive air volume 
control, other desirable 
features are available. 
Bulletin K-40. 


SEE THEM ALL AT BOOTH 142, INTERNATIONAL HEATING 
AND VENTILATING SHOW, FEBRUARY 13-16, 1961. 


ONNOR ide 


DANBURY @ CONNECTICUT AIR DIFFUSERS 
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Spang Steel Pipe serves the combination heating and coolin; 


SAAN 


cam We've been users of SPANG Steel Pipe for 15 years” 


STEEL PIPE 





rts Bt a P 


ystem at the deluxe 888 Logan Apartments, Denver, Colorado 


— says Mr. Arthur Riley, President, Riley Engineering Corporation, Denver, Colorado 


‘*’..and we know SPANG 
more than amply meets 
our rigid requirements!” 


That’s what Mr. Riley told us at the 
|2-story 888 Logan Apartment Build- 
ing job site, where he was supervising 
the installation of over two miles of 
SPANG Steel Pipe in the combination 
hot water heating and chilled water 
cooling system. 


‘*Frankly,’’ says Mr. Riley, ““we 


Architects: 
WwW. C. Muchow and Nat S. Sachter, Denver 
Consulting Engineer 
Riley Engineering Corporation, Denver 
Builder: Al Cohen, Denver 
Plumbing Contractor 
John F. McCauley, Denver 
Heating and Air Conditioning Contractor: 
Louis Cook, Denver 
Spang Distributor: 
Great Western Pipe Company, Denver 


depend on the quality control exer- 
cised in the manufacturing processes 
of SPANG. Our reputation is at stake 
on every job, and we depend heavily 
on the materials used in a project. 
We know SPANG is among the best 
pipe available.” 

In reply to our question about 
SPANG Pipe’s outstanding features, 
Mr. Riley stated, ““SPANG is easy to 
work with, it has good welding char- 
acteristics, its quality is consistent, it’s 


er: 
ARMCO National Supply Division 


durable, and we get good service.” 

Get all these advantages from 
SPANG Steel Pipe on your next job, 
You can’t buy a better pipe! Let your 
local SPANG Distributor serve you 
soon, 

SPANG Steel Pipe is one of the many 
fine products made by National Supply 
Division, Armco Steel Corporation, 
Two Gateway 
Center, Pitts- 
burgh 22, Pa. 


Steel's Symbol 
of strength 
long life 

and economy 





Be&G Universal Pumps for larger forced hot water 
systems are extra quiet, extra smooth in opera- 
tion. They are designed and built specifically 
for one job—to satisfy the exacting demands of 
circulated water systems...no special vibration 
eliminators or flexible connections to the piping 
are needed. 

Motors are built and selected for quiet opera- 
tion; long sleeve bearings are used in both motor 
and pump, and the oversized shaft is special alloy 
steel with an integral, heat-treated thrust collar. 
Water leakage is prevented by the exclusive dia- 
mond-hard ‘“‘Remite*’’ mechanical seal. Flanges, 
bolts, nuts and gaskets for both suction and dis- 

" charge sides, pet cocks for venting and gauge 
B & G UNIVERSAL tappings are furnished without extra charge. 
PUMPS ARE NOW AVAILABLE Now added to their numerous design advan- 


tages is an increase in sizes to 75 HP, 2000 GPM, 


ty ae 4 ee ke 170 ft., 1750 RPM, 3”—4”"—6”"—8" discharge 
s connections. Every conceivable circulation re- 
quirement of systems using water for heating 


and cooling can be satisfied within the wide capac- 
ity range of BeG Universal Pumps. 


“erctre ond ) BEL: & GOSSETT 
engineering data 

SO ae ue ae 

Dept. GN-5, Morton Grove, . 


Canadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 16, Ontario 
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/) COMPLETELY 
SELF - CONTAINED 


AIR COOLED 


PACKAGE UNIT 
TYPE SCAC 


GOVERNAIR’S SCAC is available in six 
basic models from 10 through 40 ton 
capacities. Typical GOVERNAIR flexi- 
bility has been maintained with a 
choice of 4,5, or 6 row cooling coils offer- 
ed to meet all capacity requirements. 
Roof mounting has been considered in 
the Low-Silhouette arrangement. 


YEAR-’ROUND AIR CONDITION- 
ING is accomplished by the use of 
the gas-fired furnace section. This 
accessory consists of a complete and 
unaltered gas-fired duct furnace 
housed in a Weatherized Cabinet 
with an integral by-pass damper 
arrangement. Refrigerated air may 
completely by-pass the furnace, 
while any desired amount of air is 
diverted through the furnace during 
the heating cycle. 








The basic one-piece cooling unit is 
housed in a rugged weatherized cabinet 
and mounted on rails. It is completely 
wired, charged and tested at the fac- 
tory. Demountable and remote arrange- 
ments are available, and accessories in- 
clude choice of filters, face and by-pass 
dampers, reduced voltage starters, Low 
Ambient Control, and the Gas Fired 
Furnace Section. 














FOR AN INFORMATIVE FOLDER, CONTACT YOUR 
LOCAL GOVERNAIR REPRESENTATIVE OR WRITE 
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How settings are locked 


Where it is desirable to lock set- 
tings, installer removes cover and 
pushes out factory-installed key “B” 
from each adjusting knob. This dis- 
connects knob from adjusting shaft. 
Then, user may insert special key 
“A” (supplied for key chain use) 
through knob slot and turn to make 
desired settings ... remove key and 
thermostat is locked as adjusted. 
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THERMOSTAT 


with front panel 
control of 

all heating-cooling 
functions! 


~~ 





Series 822 


Take your choice...heating, cooling or 
heating-cooling...each features unique, 
easy-to-use, locking-type knobs 


Here’s the line voltage thermostat that has “everything” desired for ac- 
curately controlling temperature in motels, schools, offices and similar 
installations. 

It has easy-to-read temperature and function selector dials. It has an 
accurate bimetallic thermometer with vertical dial. It has exclusive, lock- 
ing type adjusting knobs, attached to cover but connected to adjusting 
shafts by factory-installed “keys” within the knobs. It has a unique, 
built-in but concealed adjustable high limit stop for temperature dial. 
It has an unusually sensitive element and mechanism which provide low 
operating differential at all voltages and all amperages within its rating. 
It has easiest “field wiring’ ever...simply connect to large terminals 
on back of thermostat. And, it has modern “thin-line’”’, compact styling. 
Learn more about this new thermostat... write to the Penn factory for 
Bulletin 3233. 


PEMM CONTROLS, UNC. ese nian 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 





Specify SAME 


One Is st right for your application 


TYPE “HS” PUMP 


Sturdily constructed for depend- 
able service at small investment 
—ctapacities, 1,000 to 65,000 sq. 
ft. E.D.R. discharge pressures 
from 10 to 75 Ibs. 


Send for bulletins on all Skidmore Pumps 





TYPE “VC’’ PUMP — cast iron construction .. . 
low inlet connection easily accessible — capacities, 
1,000 to 65,000 sq. ft. E.D.R. — discharge pressures 
from 10 to 75 Ibs. 


TYPE “UV” PUMP — designed for low return in- 
stallations —- featuring new wide range of sizes, 
capacities and pressures. Send for new bulletin 
i . No. 19-B which con- 
tains complete engi- 
neering data and ca- 

pacity table. 


gIENCY 
ts itself to 


TYPE “TM” PUMP 


Completely assembled on either 
steel or cast iron base — capaci- 
ties, for boilers up to 250 H.P. 
discharge pressures to 150 Ibs. 


TYPE “CCVS"" PUMP — features close-coupled de- 
sign and mechanical shaft-seal — single unit is 
built with 5, 10 and 20 galion receivers. Send for 
new bulletin No. 21-C which fully describes both 
single and duplex units. 


; 2 = ST JOSEPH MICHIGAN 
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Cuts 2-inch cast iron pipe in less than 2 minutes! 


New Skil Model 701... world’s only portable electric, metal-cutting hacksaw! 


This all-new, Skil Model 701 Recipro Saw 
—companion to the Model 700 all-purpose 
Recipro Saw—is the only portable power 
saw made specifically for fast cutting of 
any metal or highly abrasive material, in- 
cluding stainless, cast iron, metal lath and 
building tile. 

It has 2 speeds; 1000 and 1400 strokes 
per minute for extremely fast cutting of 


different gauges and densities of metals 
and with longest blade life. Standard 
equipment includes steel carrying case and 
4 assorted blades. 

Ask your Skil distributor to demon- 
strate either or both Recipro Saw models. 
Look under “Tools-Electric” in the Yellow 
Pages. Or write: Skil Corporation, Dept. 
134B, 5033 Elston Ave., Chicago 30, Ill. 


7». and SKILSAW POWER TOOLS 


Improved All-Purpose Model 700! Newest 
version of world’s first 2-speed reciprocating 
saw. 2600 s.p.m. speed for metal; 3500s.p.m. 
speed for wood, compositions, plastic. 





... the Perfect Filter-Drier for every capacity 
from fractional horse-power units to large capacity installations 


Sporlan offers a complete range of 
Catch-Alls engineered to fit every appli- 
cation, from domestic refrigerators, small 
freezers and vending machines to the 
largest commercial and industrial refrig- 
eration and air conditioning systems, with 
every conceivable job size in between. 


No matter how large or small the job you 
are planning, your filter-drier worries 
stop when you buy Sporlan Catch- Alls. 


In addition, the Sporlan Catch-All is the 
perfect filter-drier because... 


e Desiccants are molded into a porous core. 


e Maximum drying through highest degree of 
activation. 


e Filtering instead of straining. 
e Superior acid removal. 


e Refrigerant cannot channel through or by- 
pass around the core. 


e Core will not powder or pack. 
e Full line flow protection for any size system. 


' e Connections are protected by moisture and 
tamper-proof seals. 


See your Sporlan Wholesaler for your 
Catch-All needs today and ask him for a 
copy of Bulletin 40-10. 


PS age SPORLAN VALVE COMPANY 


7525 SUSSEX AVENUE ST. LOUIS 17, MISSOURI 


1Sth INTERNATIONAL 
HEATING & AIR CONDITIONING EXPOSITION 


Chicago, Iilinois February 13-16, 1961 EXPORT DEPT. + 85 BROAD STREET + NEW YORK 4, N. Y. 
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A MOST SIGNIFICANT BREAK-THRU IN 
THE HISTORY OF AIR CONDITIONING 


Soon you can have it! HI-PRESS AIR CONDITIONING OF AMERICA, INC.. 
pioneer developer of small-pipe high-velocity air systems used in 
over 500 ships the world over, is fast readying this revolution- 
ary concept for adaptation to a multitude of industrial 
commercial applications on Land. (Pssst... listen! 


This small, twin-pipe system requires half the A M 0 ST 


space needed for conventional ductwork; 


special pipe and fittings are Aero- IMPORTANT 


dynamically designed, noise 


attenuating; special NEW TEAM IN 
clamping device 

‘toms allio ALL THE INDUSTRY 

construction.) On December 15, 1960, the big news 

broke... about our spirited new combo: 

HI-PRESS and DRAYER-HANSON, who then 

became a Division of Hi-Press. This most log- 

ical welding of two key names constitutes a 


drayor-hanson 7 ly | (fl +h ) 500°% growth factor. It means limitless 


DIVISION OF facilities, talent, “know-how” are high- 








HI-PRESS AIR CONDITIONING OF AMERICA, INC.* Ld <s 4 gearing to give you all the excitement 


noted above, plus a bold, broad line- 
up of air conditioning and refrig- 
eration products to thoroughly 
“pace-set the Sixties.” D-H— 

since 1910 a leading de- 
signer/manufacturer of 
quality air conditioning 


Ta "TRESS thet 
THING FOR YOU pope 
TODO RIGHT NOW. .. nt. mae 


us GO! 
lf you are: (1) “itching” for details, (2) have 
even a remote interest—Get to Chicago, February 
13th through 16th! Or, keep your eye on The 15th Inter- 
national Heating & Air Conditioning Exposition. We'll “peek- 
preview’ these exciting developments—Booth #1172—under the 
proud new banner of HI-PRESS AIR CONDITIONING OF AMERICA and 
DRAYER-HANSON DIVISION, HI-PRESS. Meanwhile, call a Drayer-Hanson sales 
agent near you or receive the Full Facts on our products by contacting us now. 








“Administrative Offices: Los Angeles—3301 Medford Street - New York City—Chrysler 
Building, 405 Lexington Avenue / Main Plant: 3301 Medford Street, Los Angeles 63, California 
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MOTORS 
BY THE 
POUND? 


You're buying motors by the pound 
when price is the only consideration 


Sure, you can get a motor for the lowest price, a motor 
of the same type and with the same rating and operat- 
ing characteristics of the highest priced motor. But, 
while initial price is an important factor, the actual cost 
is the ultimate cost of a motor. And, ultimate cost 
includes the repair bills, lost production, lost man hours 
and lost customers that an inferior, built-down-to-a- 
price motor could cost you. 


Wagner® protected polyphase motors do cut expensive 
downtime. Their cast iron frames can’t be affected by 
corrosive acids, salts, or alkalies. They are designed for 
cool running... stator temperatures stay low to in- 


crease motor life. Wagner polyphase motors are de- 
signed to permit relubrication that adds years to motor 
life under severe operating conditions. Wagner motors 
have earned a reputation for proven dependability. 


Next time you buy motors, check beyond the purchase 
price. Make sure that you get all the performance you 
need—with motors that will do the job. 


Wagner motors have been getting the job done for more 
than 65 years. Your Wagner Sales Engineer will be glad 
to show you why. Call him for an analysis of your next 
motor application, be it for plant or product. 


Branches and Distributors in all Principal Cities 


Wagner Electric Corporation 


6370 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI weld 
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Allen-Bradley Control 


for the Air Conditioners on North Western’s 
New Bi-Level Commuter Cars ete. 








Ss 
" ‘ 
§ 


Where “Quality” Counts! 


A prime objective in the design of these modern cars 
was to minimize maintenance. It was only logical, 
therefore, to use Allen-Bradley — the quality motor 
control—for the air conditioning units. 

The Allen-Bradley solenoid starter is famous for 
its simplicity. There is only ONE moving part —and 
this fact assures millions of trouble free operations. 
There are no bearings to corrode and stick —no flexi- 
ble jumpers to wear and break. Also, the double 
break, silver alloy contacts—used throughout the 
A-B line—never need servicing. All A-B starters have 
reliable and permanently accurate overload relays 
that effectively protect motors against burnouts. 

For the ultimate in maintenance free service 
through the years, insist on Allen-Bradley quality 


motor control. 





This compact A-B control panel is used with each of the air con- 
ditioning units. All components are standard A-B catalog items. 


ALLEN - BRADLEY | srcter’controt 


Member of NEMA 





Allen-Bradley Co., 1335 S. First Street, Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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*SOLUTIONS 
TO PIPE MOTION 
PROBLEMS 

















| EXPANSION JOINTS 


source brings 
you all of them! 








EXPANSION 
COMPENSATORS 


PIPE ALIGNMENT GUIDES 


FLEXIBLE CONNECTORS 





One manufacturer . . . one responsible source . . . call on Flexonics for 
everything you need to insure sound piping installations in the face 
eee hen nent of thermal expansion, vibration, and other forms of pipe motion. 

Why look further when you can get all the right answers from your 
experienced Flexonics man? 

Mail the coupon for your FREE copy of the new Flexonics 
Engineering Guide . . . 42 pages of pipe motion calculations, tables, 
anchoring and guiding data. You'll find it a truly valuable addition to 
your technical library. 


€)-270 


‘ 
ee 
r ATTACH TO YOUR LETTERHEAD Wim ee. 
Bs Flexonics Corporation : 
i b , 
K 
¥ oS 


FLEXONICS CORPORATION « BARTLETT, ILLINOIS 
A 290 E. Devon Ave. 
In Canada: Fiexonics Corporation of Canada, Ltd., Brampton, Ontario 
Bartlett, Ill. 
Please send me Flexonics 
Engineering Guides and other 
information in the areas 
METAL and SYNTHETIC HOSE thot | hove checked 
EXPANSION JOINTS SUBSIDIARY OF CALUMET & HECLA, INC . . 
Flexonics Expansion Pipe Alignment 
BELLOWS ¢ SPECIAL TUBULAR ASSEMBLIES oO Joints oO Guides & Supports 


a oO Flexonics Expansion CT Flexonics Flexible 
Compensators Connectors 


few oe eo oe ee ee oe sd 


aaaodansedl 
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**! see a whole new world of 


Air Conditioning and Refrigeration!" 


QUICK REFERENCE GUIDE 


CORPORATION 


Subsidiary of Borg-Warner Corp. « 
YORK, PENNSYLVANIA 





YORKAIRE 3-PIPE SYSTEM 










































































fiers 
From interior Dehumidt 


fers 
To interior Dehumid! 


Primary 


Yorkaire 3-Pipe Systems provide unparalleled personal 
comfort. The occupant of each room in the building has 
a choice of either instant heating or cooling and ventila- 
tion when he dials his fan-coil or induction conditioner. 
The control valve modulates the flow of either hot water 
for heating or chilled water for cooling. 


At left: Schematic diagram of Yorkaire 3-Pipe 
System with primary air supply. 


Upper right: Schematic diagram of hot and 
chilled-water systems. 


Lower right: View of York Heat Pump for 
Yorkaire 3-Pipe System. 


Costly reheaters and return air ducts are eliminated. 
Since primary air requirements are reduced, a con- 
siderably smaller equipment room is needed . .. freeing 
valuable space for other uses. Besides providing the 
ultimate in zoning, the entire system is unequalled for 
space-saving features. 








YORK CONDITIONERS 


Supply air for YORKAIRE 3-Pipe Systems, 
Conventional and Perimeter installations 


YORK HI-l 
INDUCTION CONDITIONERS 


York Hi-l Induction Units more than double the flow of 
conditioned air and sensible cooling capacity by providing 
High Induction of room air. This is especially important 
in the modern building where large glass areas and high 
intensity lighting create greater cooling requirements 
than were previously known. 


With H-I induction units it becomes possible to safisfy 
these greater cooling requirements with a primary air 
system sized to meet only the minimum ventilation re- 
quirements. This reduces the equipment-space require- 
ments throughout the building. Also, the Hi-l induction 
units are easily applied and installed either wall hung or 
floor supported. Both of these features reduce initial and 
installation costs below those required by conventional 
induction units. 


YORK UNIVERSAL 
FAN-COIL CONDITIONERS 


New in 1961—York's UNIVERSAL line of room fan-coil 
air conditioners provides a wide range of models for all 
applications. All models are designed for quick, low cost 
installation. For example, ceiling hangers permit one man 
installation of horizontal models. 


Available in four basic model sizes—200, 300, 400, 600 
cfm—all models are listed with Underwriters Laboratories. 


Floor Supported Basic Model 
Wall Supported Basic Model 
Ceiling Basic Model 

Ceiling Plenum Basic Model 


Available in five decorative enclosure types finished in 
owner's choice of four baked enamel finishes to blend 
with any room decor. 


Floor Enclosure 
Semi-Recessed Enclosure 
Off-The-Floor Enclosure 
19” Sill Height Enclosure 
Ceiling Enclosure 


Let your York representative demonstrate to you how 
this wide application selection can save you money, both 
in system design and installation. 





YORK WATER CHILLERS 





YORK 
ABSORPTION 
SYSTEMS 





York Absorption Systems provide 
chilled water for air conditioning and 
process refrigeration. Operation is 
economical, using hot water or low- 
pressure steam. Capacity can be var- 
ied economically according to de- 
mand, from overload to as little as 
10% capacity. Operation is quiet; 
maintenance is simple—three small 
pumps with motors are the only 
moving parts. Capacities 50 to one 
thousand tons. 





YORK 
TURBOPAK 








YORK 
HEAT PUMPS 


York Heat Pumps provide 
both hot and cold water for 
air conditioning. They can 


cool sunny rooms and 
“pump” the heat to warm the 
shady rooms, all thermostat- 
ically controlled. Using only 
outside air and incoming 
power lines, installations are 
practical in cold as well as 
warm climates since York's 
multi-stage compression ex- 
tracts heat from sub-freezing 
air. Capacities are from 50 to 
150 tons, and 280 to 1,230 
MBH in factory packages or 
custom designed to meet 
other requirements. Turbo- 
master Centrifugal Compres- 
sors extend the range to 1700 
tons and larger. 





YORK 
PACKAGED WATER 
CHILLER 
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YORK CENTRAL STATION YORK COILS York Hi-Eff Finned Cooling 
AIR CONDITIONERS and Heating Coils feature high efficiency heat transfer 


and quality construction, designed for application ease 


York Central Station Conditioners filter, cool, heat, hu- .. + for chilled or hot water, brine, direct expansion re- 
midify, dehumidify, and circulate air for comfort or process frigerants, standard and non-freeze steam. 

work. Horizontal, vertical, and multi-zone units. Capaci- 

ties: 800 to 36,000 cfm. 


YORK PACKAGED AIR CONDITIONERS utilize 


comfort... by closely coordinating 


YORK 
COMFORT 
CENTERS 
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YORK 
ECONOMIZERS 


York Economizers (evaporative 
condensers) combine the advan- 
tages of a water-cooled condenser 
and cooling tower usually at less 
cost, less space, less weight. In- 
Stall indoors or out. Sectionalized. 
Capacities: 5 to 150 tons. 


“Balanced Cooling" for complete 


all phases of system 


YORK 
PATHFINDERS 





YORK TWINLINES 
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Wherever you go... 
THOSE WHO DEMAND 
THE FINEST IN 
AIR CONDITIONING 
AND REFRIGERATION 


CHOOSE YORK 
Air Conditioning 
Allen Manufacturing Co. 
Bloomfield, Conn. 


Birch Towers 
Ft. Lauderdale, Fla. 


Carson, Pirie, Scott & Co. 
Chicago, Ill. 


Conrad Hilton Hotel 
Chicago, Ill. 


Flick-Reedy Corporation 
Bensenville, Ill. 


Foley's 
Houston, Texas 


Fulton National Bank 
Atlanta, Ga. 


Illinois Power Co. 
Decatur, Ill. 


Insurance Company of 
North America 


Richmond, Ihd. 


Maryvale Shopping Center 
Phoenix, Ariz. 


Mile High Center 
Denver, Colo. 


Nationwide Inn 
Columbus, Ohio 


Statier-Hilton Hotel 
Boston, Mass. 


Sylvania Electric Products Co. 
Amherst, N. Y. 


3 Penn Center Plaza 
Philadelphia, Pa. 


300 Park Avenue 
New York City 


Refrigeration 


Greensboro Ice Cream Co. 
Greensboro, Md. 


John Morrell Co. 
Sioux Falls, S. D. 


Pacific Fruit Express Co. 
Ogden, Utah 


Shell Oil Co. 
Deer Park, Texas 


Sinclair Refining Co. 
Wellsville, N. Y. 


Wissahickon Skating Club 
Philadelphia, Pa. 


Wyandotte Chemicals Co. 
Geismar, La. 





Factory Branches and Distributor Engineering 
and Sales Offices Throughout the Country 


CALIFORNIA 
Los Angeles 58, 5051 Santa Fe Ave. 
San Francisco 3, 1275 Folsom St. 


COLORADO 
Denver 6, 2928 East Second Ave. 


DISTRICT OF COLUMBIA 


Washington 6, 1014 Dupont Circle Bidg. 


FLORIDA 
Fort Lauderdale, P.O. Box 8053 
Jacksonville, P.O. Box 8288 


GEORGIA 
Atlanta 24, 525 Plaster Ave., N.E. 


ILLINOIS 
Chicago 48, 5950 West Touhy Ave. 


INDIANA 
Indianapolis 20, 2238 East 61st Place 


LOUISIANA 
New Orleans 12, 348 Baronne St. 


MARYLAND 
Baltimore 2, 1019 Court Square Bldg. 


At 





MASSACHUSETTS 
Boston 16, 31 St. James Ave. 


MICHIGAN 
Detroit 38, 14385 Wyoming Ave. 


MISSOURI 
Kansas City 11, 3142 Broadway 
St. Louis 2, 119 South Eleventh St. 


NEW YORK 
New York 17, 100 East 42nd St. 
Rochester 5, 471 St. Paul St. 


NORTH CAROLINA 
Charlotte, 501 Morehead 


OHIO 

Cincinnati 2, 659 East Sixth St. 
Cleveland 5, 3121 Euclid Ave. 
Columbus 24, 1273 Carbone Drive 


PENNSYLVANIA 
Philadelphia 2, Three Penn Center Plaza 
Pittsburgh 22, 1613 Penn Ave. 


TEXAS 
Dallas 2, 1707 Cedar Springs Road 
Houston 1, 2201 Texas Ave. 


16, 
FEBRUARY ‘3 © 
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Chicago 


REFRIGERATION 
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you'll want to know... 


Bank's Electronic Equipment Requires 
Accurate Temperature, Humidity Control 


Bank ol 


building in San 


AIR CONDITIONING — the 
Americas new 
Francisco was a major challenge 
to Gayner Engineers, consulting en- 
gineers for the project. One South 
Van Ness. a $17 million eight story 
structure. contains 131% acres of 
floor space. which makes it the 
largest in the San Francisco area. 
In addition. the complex electronic 
and mechanical equipment used in 
banking services demand accurate 
temperature and humidity control. 
The main air conditioning plant 
is centrally located on the sixth 
floor to minimize the size of verti- 
cal ducts required and to preserve 
basement and ground floors for 
banking use. The system is a dou- 
ble-duct. low temperature differen- 
tial type, moving a high volume of 
air at low velocity. Temperature is 
controlled to within a 5 F range. 
Cooling is provided by two 550 
ton chilling machines. a 595 ton 
steam absorption unit, and two sys- 
tems. One supplies the 
norih half of the building, the 
other the south half. Each includes 


system 


a main supply and a main exhaust 
fan. an air filter, a central supply 
duct. heating and cooling coils. 
and separate hot and cold air 
ducts. 

Four main fans, mounted in 


pairs, have 6 ft diameter squirrel. 


cage wheels. fluid driven by two 
200 hp electric motors. These fans 
deliver 600,000 cfm of air. Fan 
bases are 1814 ton concrete slabs 
which “float” on spring-type vibra- 
tion isolators. Air is cleaned by 
50 & 17 ft changeable filters. 

The central supply ducts are the 
size of small auditoriums, 54 
52 & 14 ft. Walk-in air locks pro- 
vide safe entry for operators. Re- 
turn ducts, recirculating about 85 
percent of the building’s air into 
these spaces. are equipped with 
sound traps. Air from the central 


ducts feeds through heating and 


e 


cooling coils into hot and cold 


ducts) which supply the second 
through the eighth floors. 

The basement and ground floors 
are supplied by conventional 78.- 


000 cfm ventilating equipment 
which is located in the basement. 
A 94.000 cfm garage exhaust sys- 
tem eliminates fumes from auto 
spaces in basement, the ground 
floor. and the mezzanine. 

Zone mixing boxes on each floor 
mix the hot and cold air to the de- 
sired temperatures. 

A push-button remote control 


panel and diagram on the sixth 


ONE SOUTH VAN NFSS, Bank of America’s new building in San Francisco, 
will house a staff of 1600 serving the bank's Bay Area branches 
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to know 





floor control the air conditioning 
units. A similar panel in the base- 
ment operates the basement and 
ground floor systems. By pushing 
buttons, the operator can read tem- 
peratures at all points inside and 
outside the building, know what 
units are operating, and start o1 
stop them. 

Heating coils are supplied by 
two boilers in the basement with 
a combined capacity of 13,390,000 
Btu per hr. Heat removed from 
building spaces is dissipated by a 
5000 gpm wate cooling tower on 


the roof. The heating. ventilating. 


and air conditioning contractor for 
the One South Van Ness installa- 


tion was the Scott Co. 


ONE of four main fans, this 10 ft 
high unit will deliver 150,000 cfm of 


air in the double-duct system 


Ventilation Conference 
Scheduled for Feb. 20-23 


DESIGN INFORMATION and _practi- 
cal solutions for better air han- 
dling will be presented at the 10th 
Annual Industrial Ventilation 
Conference to be held February 
20-23. 1961 at Michigan State 
University. The conference is co- 
sponsored by the College of En- 
sineering and the Division of Oc- 
cupational Health of the Michigan 
Department of Health in conjunc- 
tion with the University’s Contin- 
uing Education Service. 
Information about the confer- 
ence may be obtained by writing 
to 10th Ventilation 
Conference, Continuing Education 
Michigan State 


sity, East Lansing, Mich. 


Industrial 


Service, Univer 


Largest UPVC Drainage System 


Serves New Medical Center 


4 $27 MILLION medical center in 
Lexington, Ky. is the site of what 
is believed to be the largest in- 
stallation of 


vinyl chloride waste drainage pip- 


unplasticized  poly- 
ing in the country, according to 
Tube Turns Plastics, Inc. 

The installation is in the medi- 
cal sciences building of the Uni- 
versity of Kentucky’s new medical 
center. 

The building is roughly the size 
and shape of a football field with 
a T-shaped projection on one side. 
It is fire proof, with a reinforced 
concrete frame, concrete floors. 
and brick exterior. 

_ The drainage system, which han- 

dles a variety of acids and _ sol- 
vents, reaches every area of the 
building’s six floors and a base- 
ment with more than 12,000 ft of 
UPVC pipe and 2700 UPVC 
drainage fittings that range from 
114 to 6 in. in diameter. 

The 2700 fittings include stand- 


ard 45 and 90 deg elbows, tees, 


and couplings; long radius 90 deg 


elbows. y-branch tees. and y- 


branch cross tees: 15 dee y- 
branches and y-branch crosses: 
increaser bushings. plugs. test tees. 


cleanout ferrules, and almost 300 


P-traps in the system. 

The systems were designed by 
Proctor-Ingels. consulting  engi- 
neers. and the mechanical con- 
tractor for the installation was 


Frevn Brothers. 


PIPING CREW foreman on construction site of University of Kentucky’s new 


$27 million medical center adjusts 4 in. riser into 6 
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Ceilings Supply Air Diffusion, 
Give Acoustical Treatment 


AIR DIFFUSION in the general office 
building of the Armstrong Cork 
Co. in Lancaster, Pa. is accom- 
plished with the use of perforated 
mineral tile suspended ceilings 
which also serve as sound ab- 
sorbers. 

The air conditioning system for 
the four story, 220,000 sq ft struc- 
ture allows air to enter a room at 
equal pressure through the small 
openings in the ceiling surface. 
Average air flow is 1.56 cfm per sq 
ft, representing a pressure of 0.005 
in. of water gage. 

Cool air originates from two 500 
ton hermetic type centrifugal com- 
pressors. It enters a main corridor 
duct travelling at a rate of 900 
fpm. A duct stub discharges ait 
into a plenum space above the sus- 
room 


pended ceilings in each 


where an individual thermostat is 


located. The air which leaves the 


central cooling system at 58 F is 
warmed by booster heater coils 
in the stub duct before it passes 
down through the ceiling. Air is 
returned from the offices into 
the corridors, collected at return 
air grilles, brought back to the 
fans, and recirculated with 25 per- 
cent outside air. 

Heating is supplied by the boost- 
er heating coils until outside tem- 
perature reaches 40 F. Then the 
hot water heating system used in 
the building before installation of 
the new system goes into operation. 

Eugene D. Scribner, a member 
of Armstrong’s central engineering 
department, and the person cred- 
ited with conceiving the perforated 
tile air diffusion system, feels that 
total winter heating is also possible 
if the air returns are strategically 
placed at floor level. This was not 
done in the design of the system 
because of the presence of the hot 
water system. 

Mr. Scribner’s ideas were pre- 
sented to C. S. Leopold, Inc., Phil- 


a 


STUB DUCT is equipped with a reheat coil which warms air before it is dis- 


charged into the plenum space above the perforated acoustical tile ceiling 


DATA CONTROL PANEL enables one man to control temperature in each of 


the 19 separate air supply systems in the installation 


adelphia consulting engineers, who 
incorporated the air diffusion con- 
cept into the system. B. & G. Olsen 
Co., Richmond, Va., was the air 


conditioning contractor. 


Consulting Engineers Enter 
Joint Program with University 


Frep S. Dupin Associates, con- 
sulting engineers, are conducting 


a cooperative program with the 
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(Quantitative Studies Department 
of Wesleyan University by offering 
on-the-job training to those stu- 
dents in the department. 

An active contributor to archi- 
tectural educational programs in 
many universities throughout the 
country, Fred S. Dubin has con- 
ducted many lectures and seminars 
in an effort to introduce to the stu- 
dents the engineering aspects of 


architecture. 








you'll want 
to know 





ASHRAE To Close 
Cleveland Lab 


FUTURE RESEARCH conducted by 
the American Society of Heating. 
Refrigerating and Air-Condition- 
ing Engineers will be done through 
an expanded grants-in-aid _ pro- 
gram to colleges and private labo- 


ASHRAE will close its 


Cleveland laboratory soon. 


ratories. 


This action, voted upon at a re- 


cent meeting of the board of di- 
rectors in Chicago, followed the 
recommendations of the Society’s 
long range planning committee. 
which had studied the society’s re- 


search activities 


Expects Construction 
To Rise in 1961 


INDUSTRIAL CONSTRUCTION will en- 
joy an upswing in 1961, according 
to C. B. Wigton Jr., president of 
Wigton-Abbott 
and constructors located in Plain- 
field, N.J. 


Mr. Wigton. whose firm is a de- 


Corp.. engineers 


signer and builder of industrial 
research and production facilities. 
bases his prediction on the fact 
that a large number of companies, 
for which his firm has made pre- 
liminary studies in 1960, are now 
ready for construction. 

He attributes the expected rise 
to a need of reducing costs of pro- 
duction by replacing old facilities 
and also an outlook of stable con- 


struction costs. 





you'll want 
to know 


..continued on page 181 


Industry Group Meets in Cleveland 
To Formulate Heat Gain Calculation Method 


A NEW heat gain calculation meth- 
od for use by all segments of the 
industry drew a step nearer realiza- 
tion when members of the Indus- 
try Heat Gain Joint Study Group 
met in Cleveland recently to iron 
out the few remaining details priot 
to adoption of the plan. 

More than a year of study and 
planning has gone into this project. 
which will eliminate the confusion 
caused by the existence of three 
different authoritative systems. 

Currently in use are methods ap- 
proved by the National Warm Air 
Heating and Air Conditioning As- 
sociation, the Air Conditioning and 
Refrigeration Institute, and the 
Institute of Boiler and Radiator 
Manufacturers. Because the heat 
gain totals vary with each of the 
methods, the Federal Housing Ad- 


NWAHACA’s 


Technical Services Department to 


ministration asked 


explore the possibility of develop- 
ing a single method acceptable to 
all segments of the industry. 

Joining hands to standardize 
such a method, the IBR, ARI, and 
NWAHACA appointed representa- 
tives to a 12-man committee to 
work on this project. 

Reporting on the committee's 


progress. Herbert T. Gilkey, direc- 
tor of Technical Services for Na- 
tional Warm Air. said hundreds 
of man-hours had gone into this 
committee’s work. “The knowledge 
and experience of every man work- 


ing on this committee has been 


pooled for the common good of the 
industry. so. when the new method 
is finally approved, it will truly be 
an industry method,” he said. 
Early approval of the method is 
expected with the target date for 


pub'ication set at May 1. 


a 


INDUSTRY HEAT GAIN JOINT STUDY GROUP members are (1 to r) seated 
Frederick J. Reed, Air Conditioning and Refrigeration Institute; Donald | 
Perry, Carrier Air Conditioning Corp.; John I. Woodworth, Institute of Boile: 
and Radiator Manufacturers; Edward J. Brown and Warren S. Harris, Mechanical 
Engineering Department, University of Illinois. Standing are Herbert T. Gilkey, 
Director of Technical Services, National Warm Air Heating and Air Condition- 
ing Association; Robert F. Smith, Assistant Director of Technical Services, 
NWAHACA; Woody Radle, Chrysler Airtemp, Div. of Chrysler Corp.; Richard 
Martin, ARI; Fred McGhan, Architectural Standards Div., Federal Housing Ad- 
ministration; G. R. Munger, Owens-Corning Fiberglas Corp.; and Donald J 
Vild, Libby-Owens-Ford Glass Co 
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Close-Coupled 


or Base-Mounted Seals or Stuffing Boxes 


Centerline Discharge 


How to please everybody... well almost! 


It’s a cinch you can’t please all users of centrifugal 
pumps with any single line of pumps. But the TACO 
“LP” does give an awful lot of heating engineers precisely 
the pump performance they need. 

The reason is ertras . . . extra design features which 
make an “LP” more versatile, more efficient, more de- 
pendable. For example, it’s available close-coupled or 
base-mounted . . . with sleeve or ball bearing frame... 
extra quiet motor . . . mechanical seals or stuffing boxes. 
It’s an advanced-design pump too .. . with self-venting 
centerline discharge . . . casings adaptable to horizontal 
discharge. And .. . it’s a top quality pump. . . with stain- 
less steel shaft sleeves . . . oil slinger lubrication . . . per- 
manently located throttle bushing. 
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For your next installation, pick your pump from the 
line with the extras... “LP’’. TACO also manufactures 
a line of high head pumps and circulators. Write TAco 
HEATERS, INCORPORATED, 1160 Cranston St., Cranston 
9, Rhode Island. 


TACG, 


SERVING THE HYDRONIC INDUSTRY SINCE 1920 
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In pneumatic damper motors, Honeywell 


EXTRA SENSITIVITY! 


Feavare by feature, you'll find more advantages 
by far in this damper motor. The MP903 is es- 
pecially designed to operate air valves and shutters 
in high velocity mixing boxes and other damper 
applications. 
It's smoother because the “‘Zytel’”’ nylon bearing 
and the cadmium-plated motor shaft provide a 
low-friction surface that eliminates erratic opera- 
tion. It’s more sensitive because the Neoprene dia- 
phragm flexes more quickly, prevents sluggish- 
ness. It’s more rugged because the air chamber is CLOCK 
fabricated by high-impact extrusion. It's more THE 
trouble-free because all materials are tested for de- 
pendable performance and long wear under all D Cc 
conditions. IFFEREN E 
The Honeywell MP903 Pneumatic Piston 
Motor provides all the built-in design and per- 
formance advantages you need to insure the finest A thinner diaphragm, low reversal 
damper application for every job. For further in- iis nial ddaliteh Vaaiaaes elildadein dis, 
4 t g-type dia 
formation, call your local Honeywell office. Or phragm flexes quickly and easily so that there’s no 
write Minneapolis-Honeywell, Dept. AC-2-51, sluggishness in the reaction of the motor to calls 


i ; i from the thermostat. Assures full power throughout 
Minneapolis 8, Minnesota. motor stroke. ‘Bead seal’’ eliminates leakage 





COMPARE THESE SPECIFICATIONS CONSTRUCTION: STROKE: 


Rolling-diaphragm-operated piston mo- All models factory set at full 31.” travel. 
tors especially designed to provide high Easy to readjust to needs of individual 
force output and | , trouble-f - installations. 

DAMPER LOAD RATINGS: peg: Ares yt Seadiatingioded. * age 
MP903A—17 sq.feet } Based on STROKE LIMITING ADJUSTMENT: 
MP904A—60 sq.feet ‘ face velocities ACTION: Stroke may be adjusted from 31%" maxi- 
MP903B—13 sq. feet ( up to Piston ais ee eee mum down to 24%” minimum. 
MP904B—50 sq. feet } 1,000 FPM ! Vv x e , : : 

7 branch line air pressure increases. Ac- a Adjusting motor stroke also 
tion reverses upon pressure decrease. changes motor range and motor start 

(and /or finish) point. 











STANDARD CASE DIMENSIONS: 
MP903—3%," diameter, 6 1/16” long. CONTROL AIR PRESSURE: OPERATING TEMPERATURE RANGE: 


MP904—6'%" diameter, 6 15/16” long. 0-15 psi. —20° F. to 160° F. 
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quality makes the 


GREATER $ 


FEEL 
THE 
DIFFERENCE 


Low-friction cadmium plating 


The smooth, low-friction surfaces cf the cadmium- 
plated motor shaft and the “Zytel’’ nylon bearing 
eliminate any seizing of the shaft itself. The motor 
spring is also heavy-duty, oil-tempered cadmium- 
plated steel to assure long, corrosion-free life 


difference 


OOTHNESS! 


FIGURE 
THE 
DIFFERENCE 


Fewer callbacks, happier customers 


The quality materials and rugged construction in the 
MP903 assure dependable performance under the 
most adverse conditions. And no lubrication is ever 
required. As a result, you can count on a long, 
maintenance-free life, completely satisfied customers 


Honeywell 
Fiat we Couttol 


HONEYWELL INTERNATIONAL 

Sales and service offices in all principal cities of the world. 
Manufacturing in the United States, United Kingdom, 
Canada, Netherlands, Germany, France, Japan. 
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It's what’s inside that counts 


NEW TUBULAR ELECTRODE 





Now quality automatic welds can be 
made without COo, Argon or granular 


flux. Photo magnifies electrode 3% times 


NEEDS NO FLUX OR GAS 


LINCOLN’S dramatic new welding process—INNERSHIELD 
—uses a special tubular electrode containing all necessary 
ingredients—filler metal, arc shielding, deoxidizers, fluxes. 
Two new welders use it—a full automatic and a semi-automatic. 


NEEDS NO FLUX 


This is Lincoin’s Innershield at work . . . full-automatic. No other 
automatic process even comes close to the speed. You press 
the button to weld and really lay down a bead fast . . . over 
300 inches per minute on light gage lap or butt welds. The 
dust cap and flanges of this axle housing demonstrate how 
Innershield really goes to work—they are welded 60% 
faster with Innershield than with the previous process. 


This is Lincoin’s Innershield Squirt ...on the job. It’s 
ideal for high-speed, single-pass welding on light 
metal parts like these building trusses. Deposition 
efficiency is high, since the electrode is a continuous 
50-pound coil. In this operation, Innershield 
increased welding speed 30%. That’s not all: be- 
cause this automatic electrode contains ALL the 
welding ingredients, purchasing, inventory and 
storage are simplified. 


Here’s the inside story . . . how the cost-cutting, 
profit- producing advantages of Innershield can go 
to work for you. A new bulletin, hot off the press, 
covers the dramatic story of the new tubular electrode 
and how it works. It also describes in detail both the 
full and semi-automatic Innershield welders now 
available. Write for your copy of bulletin 5300.1 
today. The Lincoln Electric Company, Dept. 3921, 
Cleveland 17, Ohio. 


WELDERS 





THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT AND ELECTRODES 





NEW! DRI -/24 


..-@ high-efficiency 


CHECK THESE FEATURES OF THE 
NEW DRI-Pak AIR FILTER 


Handles more air (2000 cfm) than any 
similar unit! 


Unique holding frame (only 4” deep) 
permits servicing from either air-entering 
or air-leaving side of bank. 


Rated at 95% efficiency! (National Bureau 
of Standards Dust Spot or AFI Method 
on Atmospheric Dust.) Models rated 

at 85% and 55% also available. 


Compact, collapsible cartridge weighs 
just 4 pounds, requires little storage 
space, makes handling and servicing 
simple and easy. 




















sq. ft. of 
filtering media 
in one unit!........ 





~ unit filter from AAF! 


New dry-type unit offers unmatched combination of air 
filter advantages. AAF’s new DRI-Pak Series 2000 air filter 


combines high efficiency, low resistance, compactness and large 
dust-holding capacity to a degree unequalled by any other 
dry-type unit filter. 

The secret is in its unique “windsock” operation. The “tubes” 
of the glass fiber media inflate to a 36-inch depth when the sys- 
tem is in operation, but collapse when the system is shut down! 
This collapsing feature eliminates the need for rigid back-up 
wire grid and the possibility of damage to the cartridge during 
servicing. 

Filter maintenance amounts to nothing more than infrequent 
replacement of the DRI-Pak cartridge. And the plenum for a 
bank of DRI-Pak filters need be very little deeper than the filter's 
36-inch inflated depth because almost the total space can be used 
as access to washer, coils, etc., when the system is shut down. 
The AAF DRI-Pak is available is 24” x 24” or 12” x 24” sizes. 

For complete product information on the new DRI-Pak air 
filter, call your local AAF representative or write us direct for 
Bulletin No. 228. Address: Mr. Robert Moore, American Air Filter 


Company, Inc., 373 Central Avenue, Louisville, Kentucky. 


American Ac Fito 


BETTER AIR IS OUR BUSINESS 


ne 


8-inch-deep carton...holds two filters...each weighing just 4 Ibs.! 





NOW 
MORE 
GALVANIZED 
STEEL 
FOR 
MID-AMERICA 
FROM 


MIDWEST 
STEEL 


For one of the greatest steel-consuming areas of the country, 
galvanized steel will now be in greater supply. The source is 
close, the service is fast, and the quality is second to none. Because 
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MIDWEST STEEL | WEIRTON STEEL 
Portage, Indiana Weirton, West Virginia 


divisions of 
NATIONAL STEEL CORPORATION 


Weirkote, the modern continuous-process galvanized steel, is now 
being produced at our new Midwest Steel facilities in the Chicago 
area, as well as at our Weirton Steel division in the Pittsburgh area. 
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SOLVE THESE 10 


MAKE PEERLESS YOUR ONE CALL SOURCE. You’ll find a wide model choice within 


each type of pump. You'll get quick, courteous help from a trained representative who 


understands your installation. You'll get good technical assistance if you need it. You'll receive 


good delivery service, and equally important back-up service after the sale. So be job wise. 


Specify, buy and install a quality Peerless Pump for all the water handling needs in your 


building. To obtain bulletins listed below, write Peerless Pump, Hydrodynamics Division, 


Food Machinery and Chemical Corporation, 301 West Avenue 26, Los Angeles 31, 


California or 2005 Northwestern Avenue, Indianapolis 8, Indiana. 


PEERLESS PUMP, HYDRODYNAMICS DIVISION 
tne Los Angeles 31, Calif. and Indianapolis 8, Ind. 


CHILLED WATER 
HANDLING 


The horizontal split 
case Peerless Type A 
is ideal for this service. 
Easy to install. Widest 
application possibil- 
ities in water pumping. 
Request Bulletin 
B-1300. 


Putting Ideas to Work 


FIRE PREVENTION 
SYSTEMS 


Select from vertical or 
horizontal models. All 
Peerless Fire Pumps 
are approved by 
Underwriters Labora- 
tories and Associated 
Factory Mutual Fire 
Insurance Companies. 
A complete package 
line. Outstanding 
service record. Request 


Bulletin B-1500. 


CONDENSER 
CIRCULATION 
Close-coupled Hydro- 

Foil pumps can be 


installed for wet or dry 


pit application. 
Extremely adaptable 
where space is limited. 
Full range of capaci- 
ties. Request Bulletin 


B-148. 


COOLING TOWER 
SYSTEMS 


Highly flexible, the 
Peerless lineup of 
Vertical Industrial 
Service pumps are 
extremely efficient, 


require little mainten- 


ance. Install them 
inside or outside. 
Request Bulletin 
B-505. 


HEATER DRAIN, 
CONDENSATE 
RETURN 


Peerless Hydro-Line “ 
pump handles fluids 
with temperatures up 
to 400° F. Designed for 
operation with any 
available NPSH. 
Compact. Takes mini- 
mum space. Request 
Bulletin B-1700. 





V 
E 


HORIZONTAL 


KEY | 


: 





ZONE PUMPS 


A highly versatile 
pump, the AquaLine ® 
is an economical split- 
case side suction 

model. Can be applied 
equally well in many 
different pumping 
applications. Request 


Bulletin B-2100. 


WATER HANDLING 


PROBLEMS IN YOUR 


BUILDING WITH 


DEPENDABLE 


PEERLESS 


PUMPS 


Coming to International Heating and Air-Conditioning Exposition ? 


Be sure to visit with us in Booth 


HOUSE SERVICE 
PUMPS 


Apply these end- 
suction centrifugal 
. © Rk ° 
Fluidyne pumps in 


any number of uses. 


Economical. Models 
in all desired sizes. 
Request Bulletin 
B-2300. 


NEW VERTICAL AQUALINE It’s quieter. Ex- 


tremely compact. Has high efficiency rec- 


ord. Fits many pumping needs. Economical 
in price. See it on display for the first time 


at the Peerless booth during the exposition 


in Chicago. 


BOOSTER PUMPS 
These Peerless TU 
and TUT pumps fill 
an important need in 
today’s modern 
building. Internal or 
loop crossover in 
these multi-stage 
pumps allows develop- 
ment of high head and 
capacity from a 
compact unit. Request 


Bulletin B-1400. 
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HYDRONICS SYSTEMS 


A proven-in-use series 
of pumps, the Peerless 
DM and DMR pumps 
are ideal for handling 
superheated water. 
Volutes, impellers and 
backplates readily 
adapted to tailor pump 
to exact requirements. 
Request Bulletins 
B-1608 and B-1610. 


<7Z 


WATER SUPPLY 


Uusurpassed record of 
performance in lifting 
water from source 
wells. The Peerless 
Vertical Turbine 
pump has wide range 
of capacities, setting 
depths to handle any 
need you may have. 
Request Bulletin 
B-141. 
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Another premium Du Pont refrigerant 





now available from your refrigeration wholesaler 


Ultralow-temperature refrigeration 
this is the ever-increasing role be- 
ing performed by Du Pont Freon-13*. 
And now Du Pont has met industry’s 
growing need for this refrigerant by 
making it commercially available 
from your refrigeration wholesaler. 
Use of “‘Freon-13” with ‘“‘Freon- 
12” or ‘‘Freon-22”’ in two-stage cas- 
cade systems has made practical the 
attainment of ultralow-temperature 
conditions of —100°F. and lower. 
Cascade systems with “‘Freon-13” 


*Freon- and F- followed by numerals are Du Pont's 


58 


are already operating successfully for 
such applications as metal treating, 
shrink-fitting of parts, oxygen manu- 
facturing, environmental testing and 
low-temperature storage and preser- 
vation. ° 

In common with all “Freon’’ re- 
frigerants, ‘“‘Freon-13”’ has excellent 
thermal and chemical stability—is 
nonflammable, virtually nontoxic 
and unsurpassed in purity and dry- 
ness. Ask your local, dependable re- 
frigeration wholesaler for it. 


registered trademarks for its fluorocarbon refrigerants 


For more information write: E. I. 
du Pont de Nemours & Co. (Inc.), 
‘“‘Freon’’ Products Division, N2420, 
Wilmington 98, Delaware. 


FREON 


premium quality 
refrigerants 


6. U.S. Pat OF 


Better Things for Better Living . . . through Chemistry 
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SEASONMAKERS deoway Model 


McQuay offers the finest in 

remote type, individual room air 

conditioners for use with a \ gles Ceiling Model 
central station heating and A 

cooling system. Extremely quiet, 

the ““Seasonmaker”’ is available 

in floor, basic, ceiling and 

hideaway models in a wide range 

of sizes to meet your exact 

requirements. Floor and basic 

models range from 220 to 1240 

cfm, and ceiling and hideaway 

models range from 220 to 640 . 

cfm. Write for catalog 715. ae <4 Basic Model 


Floor Model 


LARGE CAPACITY 
SEASONMAKERS 

2 TO 10 TONS CAPACITY 

Remote type ceiling suspended air conditioners 
for medium to large areas. Designed for fully 
recessed closet and false ceiling installations, or 
horizontally suspended in the conditioned 
space. The quiet, attractively styled McQuay 
large capacity ““Seasonmaker” is available 

in four sizes of direct drive and five belt driven 
models. Write for catalogs 722 and 730. 


REMOTE TYPE AIR 
COOLED CONDENSERS 


"AB" AIRCONS— Propeller fan types 
available in either horizontal or vertical air 
flow. Thirteen sizes each from 8 to 85 tons 
nominal capacity. Multiple installations make 
capacity unlimited. Write for catalog 629. 





“AL” AIRCONS— Centrifugal fan types 
are designed for outdoor or indoor 
ae installations with or without duct work. 
Vertical Air Flow Aircon p — ' They may also be used for exhaust 
ventilation and heating. Compactly 
Sia li it Nias eiil engineered with a low silhouette, there is a 
wide range of unit and fan discharge 
arrangements. Write for catalog 635. 


AUTOMATIC HEAD PRESSURE CONTROL 
The McQuay type “AB” and “AL” Aircons 
are available with air side and refrigerant 
side head pressure control. The “AB” line is 
offered with opposed blade face dampers 
and corresponding controls for automatic 


“AL” Aircon 


operation. 








UNIT HEATERS 


Horizontal, downflow and cabinet type unit 
heaters are available in an exceptionally wide 
range of sizes and capacities for either steam 
or hot water. Adjustable louvers and several 
varied styles of air deflectors are available. 
McQuay cabinet type unit heaters are 
available for floor, wall and ceiling 
applications; for exposed, semi-recessed or 
fully recessed installations. Write for 
horizontal unit heater catalog 323, 

downflow unit heater catalog 765, cabinet 
unit heater catalog 351. 


SINGLE AND MULTI-ZONE CENTRAL 
STATION AIR CONDITIONING UNITS 


McQuay proudly offers a completely 
new line of quality engineered central 
station air conditioning units. A new 
space saving design, available in both 
single zone draw through and multi-zone 
or double duct blow through arrangements 
in low pressure (up to 3” s.p.) and 
medium pressure (3” to 514" s.p.), makes 
the McQuay line the most complete 

and versatile throughout the industry. 
Twenty-four models with multiple coil 
sizes insure the proper fan and coil 
combinations for every requirement. A 
full line of accessories is available. Write 
for catalog 560. 
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RIPPLE-FIN COILS 







By the Nation’s Largest 
Coil Manufacturer 


A new type “*5” coil design 
with a wide range of 
available fin spacings offers 
unlimited selection to meet 
all load requirements. This 
new design affords a new 
high in fin efficiency by 
attaining the highest heat 
transfer rate possible 
without excessive air 
friction. The combination 
of equilaterally staggered 
tubes and modified rippled 
fins produces maximum air 
turbulence, and 

intimate and prolonged 
contact between air and 
heat exchanger surface. 


Direct expansion 
coils with pressure 
type distributors. 


Pitched in casing 
steam coils. Easy 
installation and 
positive 
condensate 
draining. 





Flow circuited 
water cooling and 
heating coils. 


/ 















McQUAY, INC., 1600 Broadway N.E., Minneapolis 13, Minnesota 
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Ingersoll-Rand WIOTORPUMP 


Here is a pump that gives you extremely quiet 
operation without a sacrifice in efficiency and 
still has all the proven features of other Ingersoll- 
Rand high speed, high efficiency Motorpumps ! 


These packaged units with non-overloading 
motors are available in 34 through 7!/ horse- 
power sizes for deliveries to 500 gallons per 
minute and heads to 110 feet. Select a pump to 


of pump progress 


from the leading manufacturer « « « 


suit your conditions, take it off-the-shelf, hook it 
up and you're ready to go. Other high speed 
‘K"’ line Motorpumps are available through 
25 horsepower 


Check these ruggedly constructed ‘K’’ line 
Motorpumps in either 1750 or 3450 rpm speed 
Note their features and see why they deliver 
continuous, trouble-free service. You will save 
time and trouble by using ‘‘K”’ line Motorpumps 


Write for complete data 
on all Ingersoll-Rand pumps 
for air conditioning 


cradle-mounted pumps and 
horizontally-split pumps 


service the complete 
; | ger>rso = ee j | Motorpump line, 
Merchandising Division 


199A9 11 Broadway, New York 4, N.Y. 
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SARCO TOPICS 


How Major New York office building solved steam 
trapping problems through trap standardization 


Recently, the Office Building at 625 Madison Avenue, 
New York,—erected in 1931 and comprising 420,000 
square feet on 17 floors—discontinued its own steam 
generation and switched to district steam. The change- 
over made the inadequacies of old bucket and float traps 
more apparent than ever, and afforded an occasion to 
modernize trapping. Here’s how major improvements 
were made. 

The first problem was maintenance. All maintenance had 
to be done at night or on weekends, at overtime rates, 
‘ because the system could not be shut down during busi- 
ness hours. Frequent breakdowns added to maintenance 
costs. After the installation of Sarco Thermo-Dynamic 
Steam Traps, Type TD-50, trap maintenance — and 
therefore maintenance costs — have been reduced almost 
to zero. The engine room crew are now free for other 
jobs, and savings in both regular and overtime manhours 
are considerable. 


Left picture shows the steam service main from the street, with massive float 
trap installation. Picture at the right is view of installation after the change- 
over to TD-50’s (circled). 


The second problem was water-hammer, caused by passage 
of live steam into return lines when traps failed open. 
(When traps failed closed, water accumulated in steam 
supply mains and equipment.) Installation of TD-50 
steam traps ended waterhammer and consequent damage 
to equipment, because the TD-50 discharges condensate 
as rapidly as it is formed and prevents steam from enter- 
ing the return system. 

The third problem was live steam loss. Live steam, dis- 
charged into the return lines, not only represented a 
great waste of heat energy, but caused waterhammer in 
the return, and raised the condensate temperature to 
an excessive level. (Incidentally, although the building’s 
district steam system is, of course, not faced with this 
problem, hot condensate passing through condensate 
pumps can damage pump seals.) These problems are 
eliminated through the use of TD-50’s. No steam can be 
blown into the return main because the TD-50 shuts off 
positively, blocking any possibility of live steam being 
discharged into the return. Savings are considerable. 





View at left shows original installation of huge float traps in the feed system 
of the building. View at the right shows compact installation of Sarco TD-50 
Steam Traps (circled). 


These benefits were achieved by replacing bucket and 
float traps with Sarco Thermo-Dynamic Steam Traps, 
Type TD-50, matched and correctly sized to the appli- 
cation. For example, many %” bucket traps were re- 
placed with 38” TD-50’s, which have ample capacity for 
the job. 

The TD-50’s pressure range of 10-600 psi made it 
possible to standardize on one steam trap for a variety 
of applications that formerly required traps of many 
different types and pressure ratings. Finally, changeover 
took only 30 minutes per trap for each compact TD-50 
installation. 





TO RESTAURANTS 


FEED SYSTEM 


OOmEsTic 
HOT WATER 


HEATING 
ao” svsttu 


NOTE 
RESTAURANT'S 
CONDENSATE A 
TO WASTE e"mAIN TO 
AIR CONDITIONING 
TURBINES 
SARCO THERMO-DYNAMIC 


STEAM TRAP TYPE TO-50 WATER TOWER 


TURBINE PUMP 











Schematic hook-up of the converted feed system. 


The success of this TD-50 installation led Collins, 
Tuttle Co., Inc., managers of the building, to substitute 
Sarco Thermo-Dynamic Steam Traps for competitive 
bucket traps in two other major New York buildings. 

For more information on Sarco Thermo-Dynamic 
Steam Traps, contact your Sarco Sales Representative or 
district office, or write. 
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No. 2 in a series for your SPEC. FILE’ 


Suggested specifications for insulating 
OUTDOOR HEATED and CHILLED PIPING 


with G-B SNAP*ON’ Glass Fiber 
PIPE INSULATION 


DESCRIPTION 


Versatility is the keynote to G-B Snap*On, the one-piece hinged pipe insulation 
molded entirely of fine glass fibers. Possessing all the characteristics of glass 


MATERIAL SPECIFICATIONS 


PLUMBING—thermal insulation for COLD WATER PIPING—ABOVE 50° 


Insulating Material—Ali cold water service piping shall be insulated with 

Gustin-Bacon Snap+On glass fiber pipe insulation in one-piece molded sections 
” thick. Piping shall be clean and dry and shali be tested before insulation 

is applied. 

AIR CONDITIONING & DUAL TEMPERATURE PIPING — thermal insulation for 


chilled water or combination hot and chilled water supply and return piping 
below 50° or up to 212° F. 


APPLICATION SPECIFICATIONS 


INSULATION OF OUTDOOR 
PIPING . . . WEATHERPROOF 
JACKET FACTORY APPLIED 


The insulation shall be applied to the pipe with end joints tightly butted. The 
longitudinal seam shall be tightly closed and the insulation held to the pipe 
with separate loops of copper-clad wire on 4” centers. 


End joints shall be weatherproofed with factory-furnished 4” wide strips of 
jacket material held in place with two separate loops of copper-clad wire and 
sealed, if specified, with asphalt emulsion. Longitudinal laps shall be placed 
at the side of the pipe facing downward, to shed water and sealed with 
asphalt emulsion if specified. 


Name Description 


itself, G-B Snap*On will not deteriorate or lose its outstanding thermal effi- 
ciency even when exposed to extremely contrasting weather conditions. Avail- 
able in a wide variety of weather-proof jackets, G-B Snap-On is your best 
insulation buy for chilled or heated piping to 350° F. temperatures. Light- 
weight and easy to handle and apply, G-B Snap-On provides positive insulation 
protection for the life of the installation. 


Insulating Material—All chilled water or dual temperature heating and cooling 
lines to air conditioning equipment and return shall be insulated with Gustin 
Bacon Snap+On glass fiber pipe insulation in one piece molded sections 
thick with factory-applied vapor barrier jacket. Piping shall be clean and dry 
and shall be tested before insulation is applied. 


HEATED PIPING—thermal insulation for low pressure steam or hot water 
supply and return piping up to 350° F. 


insulating Material—All low pressure steam or hot water supply and return 
piping used for heating, located indoors in unconditioned areas or where 
touch-temperature insulation is required, shall be insulated with Gustin-Bacon 
Snap-On glass fiber pipe insulation in one piece molded sections ....” thick. 
Piping shall be clean and dry and shall be tested before insulation is applied. 


INSULATION OF OUTDOOR 
PIPING . . . WEATHERPROOF 
JACKET FIELD APPLIED 


The insulation shall be applied to the pipe with end joints tightly butted and 
the longitudinal seam firmly closed with suitable copper-ciad wire or insula- 
tion staples; four wire loops or staples per 3’ of section length. 


An asphalt saturated and coated weatherproofing jacket weighing not less than 
35 Ibs. per 100 sq. ft. shall be applied over the insulation with 3” laps at 
longitudinal and end joints, the laps sealed with asphalt emulsion when speci 
fied. The horizontal laps shall be made downward to shed water. The weather 
proof jacket shall be tightly wrapped and held securely in place with separate 
Joops of copper-clad wire spaced on 4” centers. 





Weatherproof A felt base, saturated and coated with asphalt. Available in 

Roofing Jacket standard weight: 35-lb., or for additional protection, 45 Ib. 
or 55 Ib. weights are available, all factory applied with a 
2” longitudinal flap and 4” tapes for sealing end joints. 


Complete series of G-B Snap*On specifications will appear in this publication in the coming months. Each will be designed to be clipped from the publication 
and placed in your spec. file. However, if you would like to have all G-B Snap+On specifications at this time, simply write: 


GUSTIN ACON rrngacany agua QD) 


220 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations . . 


Molded glass fiber pipe insulation . 


. Couplings and fittings for plain and grooved end pipe 





POWELL = PERFORMANCE! 


115th year of manufacturing industrial valves for the free world 


POWELL VALVES 





CLOGGING ., 1:0. 


wet-strength paper products 


is IMPOSSIBLE: 


with the new FLUSH KLEEN’ 


system from 
Ww Ww 


0 


THE FLO-THRU STRAINER, 
heart of the Flush Kleen system con- 
tinuously permits only clear liquid to 
flow through the strainer into the 
pump at highest solids loadings. 
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SOLIDS NEVER REACH THE IMPELLER 


Impeller handles only clear liquid. Shaft, bearings and motor are never sub- 
jected to severe strain and wear due to partially or completely clogged im- 
pellers. The life of a Flush Kleen system is therefore much longer than that 
of so-called non-clog type pumps. ““Down time” due to clogging is eliminated 
and a quiet, smooth operating unit is assured. 


Putting ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
write Chicago Pump fore Bulletin HYDRODYNAMICS DIVISION 
122-D. _ soma CHICAGO PUMP 


© 1960—CP—F. M. C. thee 622c DIVERSEY PARKWAY + CHICAGO 14, ILLINOIS 


For further information see your 
local Chicago Pump distributor or 
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SOLD THROUGH PIPING COMPANY, INC. 
1450 SOUTH SECOND STREET 

STOCKING DISTRIBUTORS eign oma 

FROM COAST TO COAST 
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t t 1! 
ler t intal easier tO Install... 
easier 0 main ain Striking new economies are now available for commercial, indus- 


trial and insiitutional buildings with p-K’s sCALEFREE 230, the first indirect gas fired storage water heater e 


Installation. A complete and automatic package, P-k’s SCALEFREE 230 can be skidded into place, hooked up 
and checked out quickly. There is no complicated piping or electrical work to run up costs. No stack is 
needed for extra draft. No foundation is necessary. Factory insulation (optional, as illustrated) furthes 
reduces costs and avoids the complications of on-the-site insulating. e Maintenance. P-K’s SCALEFREE 230 
offers new freedom from trouble. It won't scale—and retains its rated efficiency —because heat transfer occurs 
below the temperature at which scaling minerals precipitate. Linings of Pre-Krete® or copper keep the 
storage section free of rust and corrosion regardless of water conditions. e P-K’Ss SCALEFREE 230 is available 
in storage capacities from 250 to 4,000 gallons; recovery sections from 390,000 to 2,215,000 BTU. Bulletin 
No. 4 gives complete engineering and performance data. 


Address your request to: The Patterson Kelley Co., Inc., Patterson (a) Kelley 


9 ror 2c : > Nwani: 
32 Morgan Avenue, East Stroudsburg, Pennsylvania. Water Heater Division 
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4 peTHCEWEY, 
STEEL 


Our name is right on the pipe 
...for your protection 


Every piece of Bethlehem continuous buttweld steel 


pipe now tells you it’s Bethlehem pipe, and that it 
was made in the United States. 
' Know your pipe. Know your pipe distributor. And 


insist on steel pipe Made in U.S.A. 
For strength 
. . economy 
tilit BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
- - versatiiny Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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FLUOR 
COOLING 
TOWERS 


* 

You'll get more cooling at lower cost, and longer 
tower life under all operating conditions with Fluor 
Cooling Towers. From heavy industrial installations 
to light central station air conditioning and refriger- 
ation units, there’s a Fluor Cooling Tower to meet 
your specific needs. 





COOLING 
Fluor bee 


PRODUCTS COMPANY 











higher 
performance 


lower 
maintenance 
cost 


built-in 
permanence* 


A division of The FLUOR CORPORATION, Ltd. GENERAL OFFICES: P. 0. Box 1267, SANTA ROSA, CALIFORNIA 
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ACM ...the practical approach to air conditioning 


Architects: Cannon & Mullen, Salt Lake City 


Air Conditioning from A to Z 


From Acme to Zion National Park . . . complete Acme 
comfort conditioning for the striking new Visitors’ 
Center. Yes, the entire system . . . including two Flow 
Therm Packaged Chillers, two Multi-Zone Air Han- 
dling Units, one Econ-O-Mizer Cooling Tower .. . 
bears the name Acme, one of the oldest, most respected 
names in air conditioning equipment. 

And with this Acme system, perfect year around 
climate control is maintained in every area of the 
Visitors’ Center. In variable weather the system shifts 
instantly from heating to cooling as conditions require. 
Sun and wind loads on different sections of the building 
are automatically compensated for . . . heating one 
section while cooling another, if necessary. 


JACKSON, 


MANUFACTURERS OF 


MICHIGAN e 


QUALITY AIR CONDITIONING AND REFRIGERATION EQUIPMENT SINCE 


Certainly, the ideal temperatures and humidities of 
the dust-free Acme-conditioned air in the Center are 
an appreciated boon to Park personnel and visitors 
alike. Acme equipment is highly regarded, what's 
more, by the architects, engineers and contractors 
who specify and install air conditioning systems. For 
example, Mr. Roy Cowley of Wright, Cowley & Evans, 
consulting engineers on the Center job, has this to say 
“We have been very satisfied with the performance 
Acme equipment has given us, both on this job and 
on others. It’s as good as anything on the market and 
we have nothing but confidence in Acme.” You'll 
have “nothing but confidence in Acme”, too, when you 
hear the complete story — get it from your Acme 
representative. 


INDUSTRIES, INC. 
GREENVILLE, ALABAMA 


1919 
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Complete responsibility centered in one specialized organization! 


Undivided responsibility for all phases of a temper- 
ature control installation — from coordinated plan- 
ning to future service — is the key to lasting owner 
satisfaction. Each Johnson System, small or large, 
is furnished on this basis, for 75 years’ experience 
has proved it to be the only way to assure the kind 
of lifetime efficiency and operational economy an 
owner expects from his control system. 


When they invest in a Johnson Pneumatic Control 
System, your clients are investing in years of reliable 
performance, something hardly to be expected from 
scattered sources whose responsibility ends with the 
sale. With air conditioning, heating, and ventilating 
systems becoming increasingly complex, now it is 
even more important that responsibility for the 
control system be centered in one organization. 
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Johnson’s way of doing business, as demonstrated in 
leading buildings everywhere, enables your clients 
to enjoy the very finest standards of indoor climate 
control at the lowest possible lifetime cost. Complete 
sales, engineering, installation, and service facilities 
are available from over 105 direct. branch offices. 
Johnson Service Company, Milwaukee 1, Wisconsin. 


JOHNSON, CONTROL 


PNEUMATIC SYSTEMS 


DESIGN © MANUFACTURE © INSTALLATION © SINCE 1885 





ALCO My. AoA days: 


FIRST ada ONLY 
Silica-Gel P.A, 400 To Protect the 


and Molecular Sieve | System and 


TUG UE A> 7 Yourself 
FILTER-DRIER ) gam 


to the 


REFRIGERATION; 
INDUSTRY c 


Important Advantages 
and System Benefits: 


Exclusive Alco binder assures a block of 97% pure Rigidly controlled activation—factory sealed. 
desiccant. 
Maximum system protection against acids and other 


Manufactured by Alco’s specially developed forming hoodie unatiee 


process (not pressure moulded)—eliminating packing 


effect—assuring greater uniformity of flow. i : : 
: Copper (ODS) fittings mean easy brazing. 


Geometry of ADK block exposes maximum surface to 
adsorb and filter out moisture and fine particles. Brass (SAE) fittings means no flare nut creep. 
Directed and even distribution of liquid gives filtration F 
in depth—coupled with short flow path means low Full flow fittings mean low pressure drop. 
pressure drop—longer system life. 
ALCO DRI-KLEANER is your insurance for a 
longer, more trouble-free system life. 





e BUY SECURITY 
e BUY QUALITY 
e BUY ALCO 





The one complete line of refrigerant controls: Thermostatic Expansion Valves + Refrigerant Distributors » Solenoid Valves 
Refrigerant Filter-Driers * Suction Line Regulators» Flooded Evaporator Controls and Reversing Valves 
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CLIMATE BY CHRYSLER 
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ROYA RLEAR 


Consulting Engineer: 





>. Architect: 


RA Mechanical Contractor: 


Temperature in new Royal Orleans Hotel held +1’ F 
by two Chrysler centrifugal water chillers in series 


In a hot, humid climate like that of New Orleans, it’s essential 


to have accurate control over both dry-bulb and dew 
temperatures. That’s why the new Royal Orleans Hotel decided 
on a double duct air conditioning system using two Chrysler 


point 


centrifugal water chillers in series. 

This combination makes it possible to control chilled water 
temperatures to within 1° F . . . and refrigeration capacity to 
within 10% of capacity. The double duct system makes available 
both chilled dehumidified air, and warm air, at every point for 
accurate, individual room control of temperature and humidity. 

Two Chrysler centrifugal water chilling units were selected 


because they are more efficient . . 


with only .84 brake horsepower per ton. And they’re more 
with 20% more chiller and condenser surface 


economical .. . 
available, they reduce power consumption. 
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. they each produce 276 tons, 


Flexibility, economy, efficiency, control—these are but a few 


of the reasons Chrysler centrifugal water chilling units and 
other air conditioning equipment are so often specified in the 
important jobs. For more information, or the technical co- 
operation of a Chrysler Engineer, write today. 
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Chrysler Corporation, Airtemp Division, Dept.CD21 Dayton 4, Ohio 
In Canada: Therm-O-Rite Products, Ltd., Toronto, Ontario 








NEW 
NON-COMBUSTIBLE 
VAPOR BARRIERS 
ARE SELF- 
EXTINGUISHING! 
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Part of our business is manufacturing vapor 
barriers — to stop moisture and prevent con- 
densation. A problem: produce a superior vapor 
barrier that is non-combustible. We’ve done it! 
Called 


various widths and in many combinations 


Pyro-Kure, it is available in rolls of 


foil, paper, plastic film. They can be reinforced 
for amazing strength. There is no other vapor 
barrier like it on the market. It is the first and 
only permanent non-combustible vapor barrier 
with an unqualified U/L flame spread rating. 
Pyro-Kure now makes it possible for these 


Installing Pyro-Kure-faced insulation over air-conditioning ducts. 


specifications to be fulfilled: a vapor barrier with 


a permanent flame spread rating: kraft side-25; 


foil side-5. It is now being used by leading 


insulation manufacturers for insulation facings, 
pipe jacketing, duct lining. 

If you or your firm is interested in the concept 
of ‘‘total fireproofness’’ in construction, you will 
want to know more about this development. 
Pyro-Kure self-extinguishing vapor barriers may 
have a use in a current project. Write American 
Sisalkraft, Attleboro, Mass. for a complete file 
of data, facts, figures and samples. No obligation. 


AMERICAN SISALKRAFT COMPANY 


DIVISION ST. REGIS PAPER COMPANY 


Chicago6 +* NewYork 17 «+ San Francisco 5 


In Canada: Murray-Brantford Ltd. in principal cities 


reinforced paper, foil and plastics for construction, industrial packaging and agriculture 
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7 vens COOLING TOWERS 


DIVISION OF HAVENS STRUCTURAL STEEL COMPANY 
1713 CRYSTAL AVE., KANSAS CITY 26, MISSOURI 
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BIG 


CONDENSING 
UNITS 

WITH THE 
FANDAIRE 
DESIGN 


nn 


AIR-COOLED CONDENSERS | Now Fandaire Condensing Units are available in a full range of sizes 
from 3 HP through 90 HP — complete with the Fandaire air-cooled 
condenser and single, dual or multiple compressors. 

Units use the original circular design that incorporates exclusive 
Yuba fintube with its high heat-dissipating efficiency. Every degree 
of temperature drop is fully used as the circular design approaches 
true counterflow —where the coolest air is in contact with the coolest 
gas. Its powerful fan pulls air in from the sides where it is as much 
as 4° cooler than air from below. Warm used air is pushed up and 
away. As air is captured from any direction, any breeze increases the 
unit’s capacity. 

The Fandaire Condensing Unit has the highest ratio of capacity 
3-30 HP (single compressor) to actual size of any condensing unit on the market today. 

Installation is easy—no field assembly required. Factory assembly 
TD Se" soar COmreNEN) is included in the price. Get full details today on the big iiiatien 
60-90 HP (multiple compressors) units with the Fandaire design. Special quotes on custom units. 


specialists in circular air-cooled condensers and condensing units 


YUBA FANDAIRE DIVISION 
Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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The stop screw in the sectional view 


below provides the orifice adjustment. 


Simply close the valve, remove the 
handle-screw ond insert screwdriver 
in the open stem to engage slot in 
stop screw. Turn the stop screw as far 
down as it will go. Then back it off 
to the required orifice opening. 

In a steam system, back stop screw 
one turn for each 10 sq. ft. of direct 
radiation. In a hot water system, 
as mony turns as indicated by flow 
requirements of system, either 
precalculated or checked by devices 
for determining flow. 

Note thot valve is non-rising stem 
type and can only be opened to 
position permitted by stop screw 
setting. Provision is made for sealing 
the adjustment tamper-proof after 
setting orifice. 


ay =| 
Corner —either 
right or left hand 
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Marsh Presents 


A Superior 
Adjustable Orifice 
Valve 


Here is the answer to easy, highly efficient balancing of both 
steam and hot water systems...a radiator valve in which you 
can accurately adjust orifice opening with the twist of a 
screwdriver; without shutting down the system; without 
breaking the union connection. 

A stop screw in the valve stem, as illustrated here, enables 
you to set the modulating cone for any required flow: on 
steam, from 10 to 100 sq. ft. E.D.R.; on hot water, to any 
indicated flow at any given pressure. 

Read opposite how simply and effectively the flow is 
adjusted. Once the opening is set, the special taper of the 
modulating cone assures the correct flow of steam or water 
through the orifice at any opening. In other words, the flow 
curve through the valve at any given pressure is a straight 
line throughout the full range of valve opening. Since the 
adjustment only limits the amount of opening, shut-off is 
positive at any adjustment without disrupting orifice setting. 


A new valve 
with time-tried Marsh design 


This feature is all the more significant because it is 
found in a valve that incorporates the truly pack- 
less, metal-to-metal seal construction so highly re- 
spected in the Marsh R-100 series and now brought 
to still higher standards. 

The new adjustable R-105 series is available in 
16", 34" and 1” sizes; angle, straightway, and cor- 
ner pathertss. Ask for special bulletin. 


MARSH INSTRUMENT CO., Skokie, Illinois 
Division of Colorado Oil & Gas Corporation, Dept. T 


STOP SCREW 


Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta, Canada; Houston Branch Plant, 1121 Rothwell 
St., Sect. 15, Houston, Texas. 


MODULATING 


CONE 
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In Heinz plants throughout the world—cleanliness is a prime 
requisite. And cleanliness at Pittsburgh headquarters begins with 
the sidewalks . . . sidewalks which are kept free of dirt-tracking 
snow, slush and ice throughout the winter. 


The above photograph of the Heinz sidewalks demonstrates 
steel pipe snow melting at its best. It was taken when traffic came 
to a standstill after a storm dumped 12” of snow in 12 hours onto — 
streets. Yet 1 hour after the storm—walks were clean; 3 hours 


later, dry asa bug ina rug. ne ——_— 


No wonder steel pipe is first choice for snow melting systems. Oa 
Steel pipe is not only efficient . . . it’s economical, easily available, a is oS 
easy to work and join, load supporting. Important, too, steel pipe ‘ “~S 
is compatible with most materials. These same advantages make _ 
steel pipe first choice for plumbing, vent and drainage lines; for ee ee ee ee, oe aes eee Oe oe 


coils can be quickly joined on the job. Because the ex- 


. trical « . seati 2 it: on ale? aMant i pansion coefficients of concrete and steel are almost 
electrical and communications conduit; for ice making, refrigera- Gontical, concrete cracking due to empencion end cen- 
tion and fire prevention systems; for gas, air and water transmis- traction is minimized 


sion; and for structural and construction uses. 





Want “9 know peg about snow melting a | © Low cost with durability © Sound joints, welded or 

tems? Send for the 32-page booklet, “Steel Pipe © Strength unexcelled for coupled 

Snow Melting and Ice Removal Systems”. safety © Grades, finishes for all 
ite , | © Formable—bends readily purposes 

Write today ‘. © Weldable—easily, strongly ®@ Available everywhere from 

© Threads smoothly, cleanly stock 


COMMITTEE OF 
STEEL PIPE PRODUCERS Insist on | *) Steel Pipe 


150 East Forty-Second Street, New York 17, New York a aia ia hes mee 
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We follow here each month the practice at 


engineering society meetings of providing 


an “open for discussion’’ period. You are 


urged to take part. Just address your com- 
ments to the Editors, Heating, Piping & Air 
Conditioning, 6 N. Michigan Ave., Chicago 2. 


“Open for Discussion” 


Air Curtain, Campus Heating, Make-Do 
Answers to Architect’s Errors 


Two ARTICLES in the December 1960 issue deserve 
a close look by mec hani al engine rs everywhere be 
cause they are typical of what is wrong with our 
profession. The two articles are Double Loop Steam 
System Heats High School Campus, by Elwood S$ 
Tower and Wind Tunnel Tests Help Design Air Cur- 
tain Entrance. by Norbert Zehnder. 

These titles are innocent enough in themselves. It 
is not until the articles are examined that we find 
two more of the many examples of installations where 
the design engineers must “make do” with an ex- 
pensive monstrosity which has been sold to the client 
by a fast talking architect. In every case there is al 
ways a high sounding “gimmick” which is supposed 
to justify this extravagance and obviate the need for 
sound design and cost engineering. In one case this 
is a “plateau” designed campus which is supposed 
to permit students to fraternize only with their own 
age groups. In the other case, this expensive air cur- 
tain installation will permit air terminal passengers 
to enter and see immediately where they are going. 

These are truly earth shaking problems and cet 
tainly justify the exorbitant expenditures needed to 
keep our children from being unduly influenced by 
their fellow students, and to keep our air passengers 
on the straight and narrow path to the right airline. 
These great unsuspected difficulties should be news to 
true educators and to airline passengers alike. 

How much longer must qualified engineers stand 
aside and be forced to deal with these problems sec- 
ond hand? Certainly the time is long overdue when 
engineers must be given full authority to veto proj- 
ects which are unsound in design or in respect to the 
cost to the client. Architects have been entirely too 
glib in selling these installations on the basis of the 
alleged advantages and have conveniently ignored 


the back breaking and continuing costs. 
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| have no quarrel with Mr. Tower or the design 
which he selected for the spec i fic problem. But that 
the installation is costly beyond the needs of the high 
school would seem self evident. The fact that a steam 
capacity of 30.000 lb per hr is installed for this job 
makes it even clearer. It is obviously impossible to 
heat such a collection of buildings as economically 
as it is for a single conventional structure. And I 
might add that a really outstanding architect is one 
who can design a beautiful, practical building within 
proper financial limits. 

At first blush one would be inclined to think that 
there was truly great consideration for the best in- 
terests of the students and faculty. But such simply 
is not the case. Separate buildings make it difficult 
to use the teachers and classrooms expeditiously. All 
must move from building to building in inclement 
weather requiring outside apparel and places to put 
the apparel, in each building. Students in gym or 
swimming who are wet and sweaty must go out in 
the cold or rainy weather to get to other classes, the 
library. or to lunch. | submit that this is sheer mad- 
ness, 

For those who may wish to hear the economical 
side of sound school construction I strongly recom. 
mend that you read the article “//ow to Have Vore 
School for Less Money” by Charles Stevenson. which 
appeared in the February, 1959 issue of Reader’s 
Digest. Reprints are obtainable by writing the Re- 
print Editor, The Reader’s Digest, Pleasantville, N.Y. 

As for the air curtain, it is given a bit of dignity 
by the model tests which were run on the installa- 
tion, These tests have meaning only when the facts 


are all known and properly interpreted from experi- 


ence. The air deflectors at the entrance should be ap- 


plauded, and would be a fine addition to any en- 
trance if an engineer is ever lucky enough to talk 
the owners into spending the money for them. 

But unless Mr. Zehnder has discovered new prin- 


(Continued on page 84) 








It’s comfortably coo] in this strikingly modern 
church—even with the Texas sun burning against 
its tall and beautiful glass wall. The system is the 
most modern, too—an Arkla-Servel gas air condi- 
tioning unit. 


After careful study backed with successful experi- 
ence in previous jobs, the architect specified gas 
and Arkla. “The main reason is performance. What 


how we're cooling... 


could be easier. You just set it, and forget it. Of 
course, economy plays a big part, too. . . but basi- 
cally it’s the trouble-free operation.” 


You or your clients can have this same efficient year 
round operation. For specific information, call your 
local gas company, or write Arkla Air Conditioning 
Corporation, General Sales Office, 812 Main Street, 
Little Rock, Arkansas. American Gas Association. 
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“Open for Discussion” 


Continued 


ciples of dynamics and fluid flow, no 7 ft wide mass 
of air has a chance to stop a 12 ft high mass of ait 
moving at higher velocity. even if the “curtain” were 
180 deg opposed, 1 doubt if Mr. Zehnder would claim 
that it does. 

The air curtain can, under favorable wind condi- 
tions, neutralize the effects of the outside air. But 
this is done at great cost in terms of the air handling 
equipment, controls, heating and cooling equipment. 
maintenance and operation. 

Any column of air acts as a jet and induces large 
quantities of adjacent air to flow with it. This is 
where the large losses occur in the air curtain. It is 
staggering that such an installation should require 
600.000 cfm six 75 hp fans at 100,000 cfm each. 
1 am sure that automatic doors could be installed 
for the 80 ft entrance with little, if any, inconven- 
ience to the passengers, and at a fraction of the cost 
of the air curtain installation. In fact. the cost of the 
fan installation alone would pay for the doors, and 
the doors would be effective all year long, during 
good and bad weather. My observation of an operat- 
ing air curtain door leaves me unimpressed with the 
“gentle” breeze “separating” the interior from the 
exterior. Mr. Zehnder would be more to the point if 
he would come up with some convincing data on the 
actual heat losses (or gains) and the installed and 
operating costs for his air curtains. 

Joun H. Crarkt 

Engineering Design Supervisor 
{ir Conditioning and Power 
The Visking Co. 

Div. of Union Carbide Corp 


Mechanical Deaerator in Feed System 
Is Most Effective Boiler Protection 


IN REPLY to the question, How Can We Protect Boil- 
ers Internal Metal Surfaces? in the November 1960 
issue, I offer the following comments on John W. 
lurner’s solution. 

All of the measures outlined by Mr. Turner will 
do the job. However, the most efficient way to pre- 
vent corrosion of internal boiler surfaces is to pre- 
vent entrained oxygen and CO, from entering the 
boiler. This is accomplished simply by the addition 
of a mechanical deaerator in the feed system. A de- 
aerator which reduces dissolved oxygen to 0.03 ce 
per liter is adequate for most plants, and absolutely 
essential for high pressure boilers, if dissolved oxy- 
gen is a problem either in makeup water or con- 
densate return. 

The main objection to treating boiler feed wate 


for dissolved oxygen with most of the chemical com- 


pounds designed for that purpose is that the protec- 
live coating which they place on the internal sur 
faces of the boiler impedes heat transfer by a small 
amount from fire side to water side, thus reducing 
boiler efficiency. Whether or not the increase in effi- 
ciency due to the action of the compound itself in 
preventing oxide formation offsets this decrease is 
academic in light of the fact that a deaerating feed 
system will positively control oxygen while adding 
nothing to the feed water. 

4 0.03 deaerator can be installed in most boilet 
feed systems at modest cost, and, together with the 


practices recommended by Mr. Turner, will pay divi- 


dends which may offset the cost of installation with- 


in a year just in savings on replacement of plant 
steam distribution piping, traps, valves, etc., not to 
mention the cost of retubing the boiler. 


3 P. PROSSER 
{sst. Plant Engineer 
Missile Systems Dit 
Raytheon Co 


One Pipe Brine Distribution Has Merit, 
Requires Usual Careful Designing 


THE well written and well documented article Pro- 
posed: A One Pipe Brine Distribution System. by 
Herman Vetter (January) is, in my opinion, fair to 
both the two pipe reverse return system and the one 
pipe system. 

The author has identified both the advantages and 
disadvantages of each system. One of the distinct 
advantages of the one pipe system mentioned by Mr. 
Vetter is that of increased heat transfer between a 
cold fluid and the heat transfer surfaces. as a result 
of greater turbulence resulting from high velocity 
of the cooling fluid. 

There can be no question but that any system o1 
method that accelerates heat transfer between a pri- 
mary or secondary refrigerant and a surface to be 
cooled, while not interfering with other essential 
functions of a process, is highly desirable. 

Another advantage cited by Mr. Vetter is that 
there are no restrictions as to the quantity of brine 
that may be circulated through, say, calenders in a 
wax paper plant. This same advantage should apply 
quite generally to other operations. 

It is true also that the cost of installation for the 
one pipe system as compared to that of a two pipe 
reverse return system definitely favors the former. 

Regardless of the type system selected for a given 
case, it goes without saying that the system decided 
upon must be properly designed and correctly in- 
stalled, as otherwise operating results will be unsatis- 
factory. Not only must pipe sizes be carefully se- 
lected, but practical provision must be made for the 
quick removal of entrapped air in the fluid. 

C. T. Baker 
Consulting Engineer 
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A new development by Iron Fireman 


py, ovat FUEL 
| FORCED DRAFT 
Cf =sdBURNNER 
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Makes firebox boilers super-efficient 


NO SMOKE cuTS CosTSs 


Burns clean in less than 10 seconds. The WhirlBlast Low fuel bills; low maintenance. Efficient combustion 
flame is brilliantly clean almost instantly, and stays clean. ind low standby loss conserve fuel. Elimination of smoke 
Although accepted standards of oil firing allow a 15 and soot means no fouled boiler tubes, no carboned nozzles 
minute warm-up period, during which time smoke is or electrodes ; no refractory maintenance expense. 
tolerated, the Iron Fireman WhirlBlast burner is clean 
in seconds. Smoke and soot are unburned fuel—completely A COMPLETE PACKAGE 
wasted by smoky Starts. 

No special skill to install, adjust, service or operate. 
STACK The WhirlBlast burner (for gas, oil or dual-fuel combina- 


, : tion) comes from the factory fully wired and tested. Bolt 
Needs only an exhaust vent. Boilers with conventional aqyghonagey ; beeps : i ce eaten a 


burners require from 30 to 80 feet of stack or an induced 
WhirlBlast combustion chamber or firing pit needed. Exceptional 


to boiler front with firing head through fire door. No special 
draft fan. Sealed steel firebox boilers with 


nstallation saving. 
burners require only a small exhaust vent. . . 


Send for further inf. ation. 
CONSERVES BOILER HEAT ae a ee 


Standby loss is almost nil. The highly efficient WhirlBlast 


burner does not need a.refractory combustion chamber to ' IRON FIREMAN MANUFACTURING COMPANY 
“support combustion.”’ Consequently there is no brickwork 3158 W. TSS Sweet, Covetens 05, Site 
to store heat to be wasted during “off” periods. Standby (in Canada, 80 Ward Street, Toronio, Ontaric 


Please send me more information and spe 
heat loss is reduced to an insignificant minimum, lron Fireman WhirlBlast burner : 


IRON FIREMAN’ 


AUTOMATIC FIRING EQUIPMENT << = 
FOR HEATING, POWER, PROCESSING a 
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a lot of 
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condition 
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Some of the Taylor Instruments on the central air-conditioning control panel at Hanes Hosiery Mills Co., Winston-Salem, N.C. Engineered and 
installed by Johnson Service Company under supervision of P. L. Davidson, Consulting Engineers, Greensboro, N. C. 


At HANES Hosiery MILLS Co., Winston-Salem, 
N. C., there are 14 air washers, using 49 vane axial 
fans and 2 centrifugal fans, to air condition 15 
acres of floor space. The system was engineered 
and installed by Johnson Service Company and 
employs a combination of Taylor and Johnson 
instruments. 

The air washers are controlled by Taylor TRAN- 
SCOPE* Controllers, receiving signals from SEN- 
SAIRE* Transmitters which are indicated on TRAN- 
SET* indicators. TRANSCOPE two-pen Recorders 
are located at strategic points on the panel. Heat- 
ing coils and associated damper systems are John- 
son controlled. 

Three 1,100-ton centrifugal refrigeration machines, 
and three 200-hp air compressors for the knitting 
machines, are also under Taylor control. 


This system provides more than a million CPM 
of conditioned air in the Hanes Mill. Areas served 
include Knitting, Looping and Inspection, Pre- 
Boarding, Greige Storage, Dye House, Finishing, 
Shipping, as well as office, shop, receiving, main- 
tenance, and cafeteria. Entire mill is completely 
air conditioned, except boiler room and basement. 


Whether you use air-conditioning for human com- 
fort or maintaining product quality, Taylor In- 
strumentation will insure dependably uniform op- 
eration of the equipment. And remember when you 
specify instrumentation by Taylor you get the 
added benefit of years of experience in this field. 


Ask your Taylor Field Engineer, or write Taylor 
Instrument Companies, Rochester, New York, or 
Toronto, Ontario. 


*Reg. U.S. Pat. Off 


MEAN ACCURACY FIRST 


Heating. Piping & Air Conditioning. February 196] 









































“Will Higher Boiler Temperature 
Cause Corrosion, Other Problems?” 


This question was asked previously in Heating, Piping & Air Conditioning 
and is repeated here, along with several answers that have been received 
from readers. Other solutions or comments for publication are invited. 


“I have charge of the operation and mainte- 
nance of h:t water boilers which supply heat 
and hot water to apartment buildings. The hot 
water is supplied by means of boiler water cir- 
culating through coils in a storage tank. The 
boilers have been operating at temperatures of 
190 to 200 F, and at a water pressure of 22 
psi. 

There has been trouble supplying hot water 
at the proper temperature due to a load which 
is now larger than originally designed. One 
solution considered is that of raising the boiler 
temperature to 210 F. Other operating condi- 
tions would remain the same. 

dre there any corrosion or other problems 
which will arise due to the increase in water 
temperature to 210 F?”°—M.U. 


Corrosion Can Be Forestalled By 
Adding Hot Water Coil, Second Heater 


IN ANSWER to the question regarding any corrosion 
which might arise due to raising the boiler water 
temperature so that the operator might increase his 
hot water load in an apartment building, I would 
reply as follows: 

In the closed circuit system on his boilers, he 
should experience no additional corrosion problems 
due to raising the boiler water temperature from 190 
to 210 F, with proper chemically treated water. 

In the domestic hot water circuit, which has a 
continuous draw, he would be subject to increased 
corrosion conditions due to the increased hot water 
temperature. The amount of corrosion would. of 


course, depend on the condition of his service water. 


If the control system in his apartment building is 
tied in with an outside controller to regulate boiler 
water temperature, it would appear to me that the 
best approac h to take would be to increase the size 
of the heater in the domestic hot water tank, if this 
is feasible, rather than increasing the boiler water 
temperature; or, if necessary, to add an additional 


tank. 
A. J. Beaty, Jr 
Beall & Associates 


} ngeineering ¢ onsultants 


Doubts Much Corrosion Increase, 
Recommends Increased Coil Size 

THE QUESTION regarding boiler operation and the 
possibility of increased corrosion due to higher tem- 
peratures is interesting. 

First. | would like to say that as there is no men- 
tion of the lype of boiler used for heating, and since 
this is a hot water system. I see no worry about any 
more corrosion from 210 F water than from 190 o1 
200 F water. 

Further. I don’t think that raising the water tem- 
perature will help much in his problem of supplying 
domestic hot water from his tank coil storage system. 
My answer would be to pull the existing tank coils 
and install higher rating capacity coils for greater 
recovery from lemperature drop in the hot water 
slorage system. 

Here in one of our schools we have a similar sys- 


tem, using 190 to 212 F water, and heating domestic 
(Continued on page 92) 
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Why Every Steam Heated Unit 
Needs its Own Steam Trap 


... the theory, practice and proof 
of “unit trapping” for top temperatures 


Using an individual trap for each 
steam heated unit, including each 
separate coil, chest or chamber of 
a machine—pays off for the user. 
Here are just two examples: 


1. On a creamery dryer 
Drainage Air 
Method Temperature 
Restricted 
Blow-thru 
Group trapping 995, 
(1 trap for 8 coils) sim 
Armstrong 
Unit Trapping 
(8 traps—1 for 
each coil) 


250 


309° 


2. On a platen press 
7 Drainage 
Method 
Restricted 
Blow-thru 
~ Group 
Trapping 
Armstrong 
Unit Trapping 


Processing 


Time 


50 minutes 
35 minutes 


25 minutes 


Why Unit Trapping 
Works Best 


It is reasonable to assume that no 
two steam heated units will have 
identical condensing rates. Even 
the slightest difference in rate will 
cause a difference in steam pres- 
sure drops through the units. 
Here’s where the trouble starts. 
Condensate from each unit may 
flow to the trap. But, what about 
air and other non-condensibles in 
the system? A difference in pres- 
sure drops too small to be indi- 
cated by an ordinary pressure 
gauge will permit backflow of 
steam from the higher pressure 
units to the lower pressure units. 
This backflow of steam may even 
impede flow of condensate from 
the lower pressure unit to the 
trap... and it will definitely im- 
pede or block off flow of air to the 
trap. The result is sluggish heat- 
ing, reduced temperatures, re- 
duced output, fuel waste and 
increased possibility of corrosion. 
Figures 1, 2 and 3 diagram the 
action. 


Unit Trapping 
Not Costly 


No engineer wants any more me- 
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How Differént Condensing Rates Can Slow Production 
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Fig. 1 This is a 6-roll ironer shortly 
after it has begun operating on 100 psi 
steam. When cold, wet material passes 
over chest 1, steam condensing rate is 
high and pressure drops accordingly. 
The pressure drop in chest 2 will not be 
as great, and so on down the machine 
as the material becomes progressively 
hotter and drier. Average pressure in 
the chests then is 99.27 lbs., and drain 
header pressure is slightly less, about 
99.2 lbs. Under these conditions, steam 
from drain header enters chests 1 and 
2 (as indicated by arrows at side of 
drain lines) because of pressure differ- 
ence. Though condensate from chests 
drains by gravity, air can’t leave chests 
countercurrent to incoming steam. Fig. 2 
shows what happens next. 


How Unit Trapping Prevents Trouble 


Fig. 2 This is the same 6-roll ironer 
after it has been operating a while. Air 
has accumulated in chests 1 and 2, re- 
ducing condensing rate and decreasi 

pressure drop. This process repeats itself 
down the line until pressures are as 
shown—that is, enough air will accumu- 
late in each chest so that condensing 
rates and pressure drops of all chests 
will be about equal. The net result is 
shown in chest temperatures which are 
actual pyrometer readings taken on a 
6-roll ironer, drained by a master trap, 
in a Chicago laundry. The laundry was 
making 337.9°F steam, but getting an 
average of only 309.6°F from the ironing 
surfaces, necessitating slow operation 
and frequent reruns. Then they tried 
Armstrong unit trapping—see Fig 3. 
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Fig. 3 This is the same 6-roll ironer, 
now unit trapped. Temperatures shown 
are also actual pyrometer readings—the 





average of 329.6°F is 20° higher than 


¥ 
with group trapping. This is because 
air is continually removed from each 
chest into the drain header, and cannot 
get back into any chest. 
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chanical devices in his plant than 
are absolutely necessary. But, the 
moderate additional cost of using 
two or more small traps, instead of 
one big one, is saved over and over 
again in improved efficiency. 

If the traps are Armstrong, 
maintenance is no problem. And 
users frequently tell us that Arm- 
strong traps outlast others two and 
three to one. 

Steam traps usually represent a 
fraction of 1% of the cost of the 
equipment they drain. Does it 
make good sense to lose 10% or 
more of equipment capacity to 
save a few dollars on traps? 

Why not test Armstrong unit 


1961 


trapping in your plant. If you are 
not completely satisfied with the 
results you can return the traps 
for a full refund of the purchase 
price. There is little to lose—lots 
to gain. Call your local Armstrong 
Factory Representative or Distrib- 
utor, or write Armstrong Machine 
Works, 8742 Maple St., Three 
Rivers, Mich. 

ASK FOR the 44-page Steam 
Trap Book and reprint of article 
on Unit Trapping. 


4 ID : 
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801ST 


ARMSTRONG 
STEAM TRAPS 
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Ask to hear it: new Barber-Colman 
strate permissible sound levels. ment. 


slide film, ‘‘Making Sound Behave.”’ 
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auditory environment’? 
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Facts about air distribution 
sound levels of importance to 
engineers and architects 


An architect skillfully uses both color and light to create 
the proper environment. A good analogy exists between 
an architect working with frequencies of light (color) and 
an engineer creating ideal air distribution specifications 
with sound. 


Until recently engineers used only the decibel level in 
selecting air distribution equipment. Today this is not 


; | 
g 


enough to assure comfortable environment, for sound must 


be measured and specified not only in terms of over-all B A 2 B F Q 
magnitude, but also in magnitude at different frequency 


levels COLMAN 


To help you create the proper auditory environment, 
Barber-Colman has built modern sound laboratories where 
engineers break down into eight octave bands the sound 
of air passing through Uni-Flo diffusers. The decibel value 
of each band then is charted for a complete range of 
capacities, 








The results are twofold: data is available for comparison 
with noise criteria curves which are used for specifying 
permissible sound levels in different frequency bands; 
scientifieally proved performance data is provided for cor- 
rect selection of air distribution equipment. 


Ask for literature and be sure to see — and hear — Barber- 


Colman’s new slide film, “Making Sound Behave.” ’ 
See our exhibit 


Booth No. 506-508 
BARBER-COLMAN COMPANY eee ieerins on 


Dept. N, 1101 Rock Street, Rockford, Illinois Chicago, February 13-16. 
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question of the month 


. Continued 
* 
water in a storage tank with coil, but the coil has a 
high recovery heating rate and keeps the water hot 
at all times. 

A lot depends on what his water temperature in 
the tank is required to be, and if it is set too high. 
it will certainly be difficult to maintain. 

Atpen C. Beats 
Vaintenance Superintendent 


School Department 
Varblehead, Mass 


Questions Possibility of Much 
Increase in Supply Without Larger Coil 


We po nor believe raising the boiler water tempera- 
ture 10 F will cause any serious problem as regards 
corrosion in the boiler. However, we question the 
amount of additional hot water that will be obtained. 
Of course we have no idea of the hot water require- 
ments or storage capacity of the tank. 

It would seem to us that a more feasible solution 
would be to increase the size of the coil in the tank, 
or possibly to use a separate booster coil on the hot 
water line out of the storage tank, and to circulate 
the boiler water through this booster coil. 

It is assumed that there is ample boiler capacity 
and piping out of the boiler will be arranged so that 
proper circulation in the boiler can be obtained with- 
out causing undue strains within the boiler. 

I hope this information is helpful. It should be 


noted that it is sometimes dangerous to even make 


suggestions without knowing the exact conditions. 
capacities, and requirements. 

Pau D. Bemis 

Bemis & Freeman 

Consulting Engineers 


Threaded Pipe Increases Susceptibility 
But Scale Increase Should Be Slight 


With REGARD to the question of accelerated corro- 
sion due to an increased boiler water temperature, it 
should be noted that pipe assemblies having threaded 
joints with attendant reduced wall thickness are more 
prone to failure as a result of corrosion than are 
flanged and welded joints. Also, if intermittent op- 
eration prevails, horizontal lines may be more trou- 
blesome because of incomplete drainage. 

Solubility of corrosive gases such as O. and CO 
varies inversely with temperature and directly with 
pressure. At 190 F and 22 psi, the solubility of these 
gases is approximately 6.7 ce per liter. At 22 psi and 
210 F. the value reduces to about 5.6 c per liter 
This small difference is not sufficient to influence 
corrosion effects. 

The principal cause of scaling is reduced solubility 
of scale forming salts at higher temperatures, with cal 
cium and magnesium being the usual sources. Avail- 
able data regarding the concentration of calcium 
carbonate with respect to water temperature and pH 
indicates that 190 and 210 F water temperatures do 
not have appreciable solubility differences. Usually. 
hot water quantity is great. and the problem of scale 
formation is seldom pronounced for this service. 

No mention is made that corrosion or scaling prob- 
lems are presently being experienced. Therefore. it 
is improbable that operation at the higher tempera 


ture will prove difficult. 
H. B. Waynt 


( onsulting Engine ¢ 








READER ASKS— 


“How Should Radiant Heating Systems 


Be Protected From Freeze-up?” 


“We would like to know what measures should be used in protecting radiant heating systems installed 
in floor slabs against freeze-up when the system is shutdown for repairs or on low demand. 

“Our primary interest is to learn what chemical anti-freeze solutions have been used with success without 
risking any possibility of corrosion being caused in the piping system. We realize that one method that will 
probably be suggested will be to keep the pumps circulating constantly. However, this is not practical in all 
cases, and we would like to learn from other readers what experiences have been encountered.’’ — R.J.T. 


YOU ARE INVITED to contribute a question for publication or an answer to a published question. 
Write: The Editors, Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2, Ill. 
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Architects: Eugene V. Schaffer & rn a Paul, Minn. 

Engineers: Gausman & Moore, Inc., St. Paul, Minn. 

Building Gross Area: 50,633 Sq. Ft. Building Cost: $12.22 per Sq. Ft. 
Heating & Ventilating Cost: $ .83 per Sq. Ft. 
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room-by-room and school-by-school... 


NORMAN SCHOOLROOM HEATING AND VENTILATING SYSTEMS 


cut construction costs...and reduce operating expenses 


83¢ PER SQ. FT. installed, provides thrifty, efficient gas heat ail 


f 
plus automatic forced air ventilation in the De LaSalle High Schoo! Addition, : 
Minneapolis, Minnesota 


By specifying a Norman Schoolroom Heating and Ventilating System 
for each individual classroom, the planners of the all-modern De LaSalle 
High School Addition, Minneapolis, Minnesota, were able to reduce heating 
and ventilating costs to a mere 83¢ per square foot 

No separate building was necessary to house a central heating plant 
no tunnels or trenches for ducts or pipes... no unsightly chimney no 


oversizing of boilers or pipes for future expansion. As the school grows 





additional Norman Systems can be added 
In one low cost package, the Norman Gas-Fired, Forced Air Perimeter 
Schoolroom System provides complete classroom comfort for each individual 


room. Fresh outdoor air is automatically blended with recirculated room air SSS 


to heat and ventilate, with scientific air distribution through perimeter dif- NORMAN ENCLOSED HVS compact horizontal unit 
fusers in Util-i-Duct bookshelf sections. Additional Norman gas-fired units illustrated with Util-i-Duct bookshelf sections 


can be installed in non-classroom areas. 25 eel ; —— 





Automatic temperature setback with recirculation of room air during 











unoccupied periods (80% of the school year) keeps fuel bills at a minimum. 


Servicing is simplified and any maintenance can be quickly and economically 





performed. 


Write today for comprehensive Manual on HVS NORMAN INN-A-WAL counter flow furnace in 
, : = : separate heater room, illustrated with econom- 
Horizontal or Inn-A-Wal Counter Flow models. ical Wall-i-Duct sections 


Hormanerreeects CO. - 1156 Chesapeake Ave., Columbus 12, 
division of JOHN J. NESBITT, INC. 
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It's a NASH Heating Pump, PLUS! 


aft 


The type CSI i 


NASH Heating Pump sets 
a new Standard of economy 


Now a Nash quality Vacuum Heating Pump can be eco- 
nomically installed and operated on any steam heating job. 
Engineered for high performance and low installed first 
cost, this new pump still makes use of time tested Nash prin- 
ciples of operation. 

The Nash CSI has generous air capacity and features a 
wide choice of water capacities and discharge pressures. The 
right combination of capacities is at hand to match the re- 
quirements of the job. It is no longer necessary to pay extra 
for a pump with excessive water capacity, excessive discharge 
pressure, or in an attempt to get adequate air capacity. 

With this advanced design, Architects, Engineers and Con- 
tractors will find answers to many heating system problems. 
Send for bulletin now. 


NAS 


Bae 3 
Fe 2 \ 
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ECONOMY IN 
FIRST COST 








ECONOMY OF 


INSTALLATION 3 








ECONOMY OF 
OPERATION 
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ECONOMY OF 


MAINTENANCE 
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ENGINEERING COMPANY 
449 WILSON, SO. 


NORWALK, CONN. 
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How Chicago's new exposition hall is heated and air conditioned 


NicCormick 
Place 


By PHILIP M. DERRIG YEAR “ROUND air conditioning for the big new ex- 
Chief Mechanica Eng neer position palaces being constructed in various cities 
John Dolio & Associate 


is a many-sided design problem. Generally, the first 
Consulting Engineers, and ' 


consideration is one of sheer size. since the halls 


LYMAN R. FLOOK erow larger 
Superintendent of Building convention centers. 
and Grounds (Retired A closer examination reveals some other facets to 


University of Chicago the question. If the hall is to attract business for the 


as cities strive to compete with other 


city, it must be capable of accommodating a wide 
variety of exhibits and meetings, and more important, 
of handling several kinds of expositions, meetings, 
banquets, etc., at the same time. 
® Chief architects for the mammoth new exposition Large open areas, extreme floor to ceiling heights. 
hall and theater on Chicago's lakefront were Shaw maximum access space between areas and to the out- 
Metz & Associates. Edward D. Stone of New York side, and provision for all of the various service areas 
and John W. Root, Chicago, were consulting archi- further complicate the problem. 
tects. Consulting mechanical and electrical design 
services were provided by John Dolio & Associates. 
Mr. Flook was retained by the architect to co- 
ordinate the 1300 pages of specifications with the 
continuing changes that had to be made in the tions while large numbers of people arrive, move 
drawings for the structure. He later edited the ex- about, and depart; and also during those periods 
tensive addenda to the original specifications. when smaller shows and gatherings produce either a 


Finally, the very fact that the halls house exposi- 
tions indicates the need for extreme flexibility in the 


air conditioning system, to maintain tolerable condi- 
drastic decrease or increase on heating and cooling 
loads. 

Problems Met in New Hall 


McCormick Place. Chicago’s new $35 million ex- 


position center, is unique both for the size and char- 
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acter of the facilities offered. The main area was re- 
cently opened. An integral theater will be ready for 
summer use. 

Some general statistics will help establish the extent 
of the design. The building measures 1180 X 365 ft 
on three levels 
area of 320.000 sq ft. beneath which is a floor de- 


from the top, a main exhibition 


voted to meeting rooms. lobby. restaurants. and the 
theater access. 


Two basement levels provide room for mechanical 


equipment and other service areas. The lobby level 


includes a vehicular tunnel which extends the entire 
length of one side. 

At the south end of the structure. a 5000 seat thea- 
ter with orchestra and balcony levels rises to a height 


equal to that of a 10 story building. 


Air Condition Whole Building 


All public areas are air conditioned for year ‘round 
use. by dint of a large variety of systems and sub- 
systems. 

At the heart of the installation, four packaged hor- 
izontal fire-tube boilers, each rated at 600 hp and 
wtih a capacity of 20,700 lb of steam per hr, provide 
steam to remote converters and heating coils, for 
direct heating and for reheat in the cooling system. 

To dispose of the expected large quantities of dry 
waste material from the exhibit area, dining rooms. 
etc., 3 < 7 ft incinerator, almost 12 ft high. has 
heen installed. The unit will handle up to 2000 Ib of 
dry waste per hr. The incinerator is gas fired, and 
is constructed of 12 gage steel with a 9 in. fire brick 
lining separated from the outer shell by 2 in. insula- 
tion blocks. A spray-type gas washer is installed be- 


tween the main combustion chamber and the roof ex- 


AIR CONDITIONING - for 
320,000 sq ft main exhibition 
area is supplied by 22 separate 
air handling units, each with 
cooling and heating coils, indi- 
vidual filter systems 


haust flue to control emission to the outside air. 

Adjacent to the boiler room, three centrifugal 
water chillers with a total capacity of 3750 tons are 
installed for cooling needs. Condensing water is 
readily available. since the center is on the shore of 
Lake Michigan. 

\ 36 in. intake pipe carries lake water to the con- 
densers. The approximate design temperature rise of 
the condenser cooling water is 16.7 F. Temperature 
measurement of the lake water has shown that it is 
seldom warmer than 75 F. The three chilling units 
have a total capacity of 9000 gpm, reduced in tem- 
perature from 52 to 42 F, when supplied with con- 
densing water at 6750 gpm, entering at 75 F and leav- 
ing at no more than 91.7 F. Condenser water is re- 
turned to the lake at a point 90 ft removed from the 
intake. 


Zone Main Exhibit Area 


The large exposition area on the top floor is en 
tirely open except for the structural supporting col- 
umns placed 60 ft in from either side wall. Two 
expandable motorized “walls.” which extend from 
floor to overhead beams. can divide this area into 
three large halls. or when withdrawn, preserve a 
single huge space. 

Because separate areas on this level might be used 
for different exhibits, invite smaller or larger crowds. 
etc., a zoning effect was needed for proper environ- 
ment control. 

To accomplish this, 22 separate air handling units. 
each with fan and heating and cooling coils, are in- 
stalled above the trusses. Each is supplied with out- 
side air by means of a short duct directly to the roof. 
Supply ducts lead from the units and branch ducts 
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are taken off as needed to properly position the cir- 
cular diffusers according to the zoning plan. 

Low pressure steam from the boilers is supplied to 
heating coils and shell-and-tube converters. Cooling 
coils are supplied with chilled water from the central 
system. 

Special provisions are made to isolate moving 
equipment vibration from the building proper. All 
large equipment is mounted on concrete pads with 
spring-type isolators. 

For meeting halls, and in the theater areas where 
vibration elimination is particularly important, fans 
are mounted on concrete with spring limited to 1 in. 
static deflection. The concrete base for each fan is 
equal in weight to the weight of the equipment above 
it. 

Each air conditioning unit is individually con- 
trolled by a combination outdoor, room. and dis- 
charge thermostat system through a central control 
panel, 

Supplementary ventilation for the space between the 
roof and the acoustic treated ceiling is supplied by 
means of a gravity and power roof ventilator system. 
with fans and dampers also controlled through the 


central panel. 


Use Individual Filter Systems 


Each such air handling unit is equipped with its 
own filtering system. In most instances. electronis 


precipitators with fiber blanket roll type filters are 


CENTRIFUGAL COMPRES- 
SOR room is located immedi- 
ately adjacent to boiler room, 
contains three centrifugal chill- 
ers with total capacity of 3750 


tons 
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used. Activated carbon filters are also installed for 
removing objectionable odors. This permits a large 


reduction in the quantity of outside air which is re 


quired, thus effecting a considerable saving in cool- 


ing and heating costs. 


Solid Walls Reduce Loads 


Another important factor in the design of the sys 
tem is that, except for some areas on the lobby level. 
the structure is almost completely windowless. Cool- 
ing and heating loads are therefore substantially re 
duced. Calculated maximum cooling load is 48 mil- 
lion Btu per hr, and maximum heating load is 70 
million Btu per hr. Exterior walls and the roof are 
designed to insure a maximum heat loss no greater 
than 0.20 Btu per hr per sq ft per F temperature dif- 
ference. The roof is of poured gypsum with insula 
tion backing, with an insulating ceiling of aluminum 
faced glass fiber tile above the roof trusses. 

Precast concrete panels, 444 ft high and 15 ft long 
are joined in the vertical plane to form the exterior 
walls. The panels consist of 114 in. of expanded cellu- 
lar plastic impregnated with CO, and sandwiched be 


tween 21, in. layers of light weight concrete. 


Lower Level Has Double Duct System 


One floor below the main exhibition area. the 
building facilities include 23 meeting rooms. art gal- 


lery, small theater, restaurant, administrative spaces. 





and other service rooms. Since each of these areas 
might demand different conditions at the same time. 
a high pressure double duct system is installed. 

The system requires two fan rooms, each with a 
70,000 cfm capacity. Here the overhead consists of a 
false ceiling, dropped 12 ft from the level above. 
This space provides room for the air distribution ducts 
and service piping for the entire floor. 

Mixing boxes are installed in each space. and are 
controlled by room thermostats. Outside air is intro- 
duced below the base floor level. to the fan rooms. 
Heated and cooled air is supplied to the mixing boxes 
via a duct system installed above the false ceiling. 
This high pressure system supplies all meeting rooms 


and some other public spaces on this floor. 


Separate Office Cooling System 


The administrative and service areas at this grade 
have packaged multi-zone units installed. so that 
conditioning operations for those spaces is independ- 
ent of that for the public areas. Kitchens and rest 
rooms use 100 percent outside air, with separate ex- 
haust fans. 

Other separate systems on this floor, all employing 
packaged air conditioning units, include one for the 
small (500 seat) auditorium, and the art gallery. The 
latter unit has a capacity of 9000 cfm. 


Tunnel Given Special Attention 


The roadway through the building along its west 
wall is three blocks long. and is designed to furnish 
covered loading space for a maximum of 7000 autos 
in a 45 minute period. 

Positive ventilation for the tunnel is obtained by 
means of a supply duct along the top of the outside 
wall, from which pairs of discharge outlets are tapped 
every 20 ft. Exhaust air is collected in a plenum along 
the east side of the tunnel, above the loading plat- 
form. Axial flow exhaust fans are used in the exhaust 
air system. Excess air is permitted to flow freely 


between the north and south openings of the tunnel 


Theater Has Low Pressure System 


The great theater at the south end of the building 
will seat a total of 5000 persons 3000 on the 
orchestra level and the remainder in a raised balcony. 
To accommodate any size show, the stage is 60 ft 
deep by 160 ft wide, with a 90 X 38 ft opening. 
Stage and seating areas were treated separately, but 
the two systems were designed to produce a proper 
balance when the curtains are raised and the ‘spaces 
in effect become one. 

Ventilation code requirements in Chicago are for 


30 cfm per person. Therefore the 150,000 cfm capac- 


ity needed for the theater is provided by means of 
two fan systems. each of which fills half that require- 
ment. These are installed one on either side of the 


auditorium. 


Screens Hide Ducts 


Because of the acoustical problem represented by 
so large a theater. decorative screens are used to cove! 
the sound-reflecting walls and ceiling. The screens 
serve a double purpose. also hiding the branch ducts 
which supply conditioned air throughout the room. 
Terminal diffusers are placed above and behind the 
screens, 

Each of the two systems is equipped with electronic. 
roll-type, and carbon-type air filters. Acoustic lining 
is used liberally close to the fan units, in order to re- 
duce noise transmission to the very lowest possible 


point, 


Return System Is Divided 


The low air velocity needed for acoustic control is 
made possible by a separated system for return air. 
About one-third of the return air is relieved through 
openings in the seat-end stanchions at the sides of 
the theater, to an under-floor concrete return duct. 
\ similar portion is taken out through side and rear 
wall grilles to a conventional return duct, and the 
remainder is relieved through ceiling grilles. 

By this means, the air velocities can be kept low, 
with a resultant increase in comfort conditions, since 
the effect of the supply-return pattern is a flow of air 


from ceiling to seat level. thence to the floor return. 


Two Fans Serve Stage 


The stage area is supplied by two air handling 
units, each of 24,000 cfm capacity, which again are 
installed one on either side of the space. 

The chief problem in air conditioning a space such 
as this is generally humidity control. Proper control 
is obtained in the theater by exhausting that portion 
of the return air which enters the under-floor duct, to 
the outside. 

Cooled and dehumidified makeup air is then sup- 


plied to replace the quantity lost. 


Provide Exhibitor Services 


An interesting feature of the hall is the provision 
made for the various services needed by the many 
exhibitors at their booths and displays in the main 
area. 

More than 200 floor boxes are installed flush with 
the concrete deck. Within these boxes, connections 


are available for low pressure steam, water, and 
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CENTRAL CONTROL PANEL for all heating and air conditioning functions throughout building is located on ground 
level in view of public corridor 


waste piping. For exhibits requiring exhaust facilities 
for removal of combustion gases, odors. etc.. vents 
are installed beside each of the structural columns 
within the hall. Vent openings are approximately 
16 ft above the floor. Risers carry the waste gases up 
through the roof. 

The steel-column enclosures also serve the addi- 
tional purpose of providing duct space for the return 
air system connected to the 22 air conditioning units 


above the area. 


Piping Covers Wide Spectrum 


The kind, sizes. and fabrication of the piping Sys- 
tems needed for the job match the complexity of the 
project itself. Pipe 2 in. in diameter and smaller is 
butt welded; that larger than 2 in. is lap welded. 

Black steel pipe. schedule 40, is used for steam 
supply and main steam headers, boiler leads and 
feed pump discharge lines, condenser water supply 
and return, and all chilled water lines. 

Galvanized steel pipe, schedule 40, is used for cold 
water makeup, and overflow and drain piping. Fuel 


oil tank and condensate pump vents and underground 


fuel lines are of wrought iron. The principal excep- 


tion to this list is that special steel pipe is used for 
some steam supply lines, in 10 gage thickness for 6 


sn. lines inclusive. and 8 case ereer sizes scaaaea oka een 
to 10 in. lines inclusive. and 8 gage for larger sizes. STRUCTURAL COLUMNS, new enclosed, provide space 


Cover photo courtesy of Inland Steel Co for return air system, vent pipe for exhibitors’ use 
Equipment photos by The Gibson Studios, Chicago 
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1 TEST STAND for steam trap inspection uses 14 in. 
4/4 in. pipe for steam supply. Trap bodies 
are kept on stand for quick insertion of working parts. 
Diaphragm pressure reducing valve decreases 40 psi pres- By EWART H. BRADBURY 


sure to value needed for testing 


steel pipe as base, 


Air Conditioning Engineer 
Liberty Mutual Insurance Co 
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Annual Test Insures 
Proper Steam Trap Performance 


We HAVE found it good practice 
to service every steam trap in a 
heating system at least once each 
vear. With this program, we have 
reduced the temperature of con- 
densate returns in the Liberty Mu- 
tual Co. building from 190 F to 
145 F. 

This represents an annual sav- 
ings of 18 to 20 percent in steam 
consumption, based upon the pur- 
chase of district steam. Slightly 
less savings would be realized on 
a system that has its own heating 


plant. 


Trap Type Varies 


Qur system contains some 271 
traps. These include float traps. 
thermostatic traps, and the float- 
and-thermostatic type. Each is 
tested every year to assure propet 
operation, 

Among the troubles that arise 
from year to year, and which cause 
a trap to malfunction, are: the 
float ball becomes porous or splits: 
the port begins to clog: or the 


thermostat gets sluggish. 


Service With Heat Off 


Traps are checked during mid- 
summer and early fall, when heat- 
ing is not required. The time avail- 
able between operation shifts of 
our air conditioning plant is used 
for this purpose. Approximately 
30 minutes is required on the aver- 
age to service each trap. 

Trap covers are removed five 
or six at a time for convenience 
and are taken to a steam trap test 
stand. where they are tested indi- 
vidually. Each cover and body is 
permanently numbered to insure 
that a cover is returned to its 
proper body. Distortion of a cover 
may occur in service, and if it is 
not returned to the same body 


leaks may develop in the joint be- 


tween cover and body. 


Builds Own Test Stand 


We have constructed a trap test 
stand on a design as shown in Fig. 
1. It is important that the stand 
be rigidly constructed. In ours, 
a 16 in. length of 14 in. steel pipe 
is used to support the test piping. 
Legs of the test 


branch out from the main steam 


piping which 
line are welded in place to prevent 
the entire stand from moving. 

A diaphragm pressure reducing 
valve is installed in the main line 
to reduce the supply pressure of 
10 psi to whatever test pressure is 
required. A strainer is installed 
ahead of the pressure reducing 
valve to keep it free of grit and 


™ ale. 


Use Standard Pipe Size 


We use a 34 in. pipe from the 
steam supply line and throughout 
the test stand. Larger trap inlets 
are reduced to 3 in. When this is 
done, it usually takes a few sec- 
onds longer to fill the traps with 
steam. 

A nipple and elbow, and a close 
nipple are installed on the outlet 
side of the trap, which is vented 
into a bucket. The stand could be 
open vented to a floor drain. 

Trap bodies of every description 
in use are kept at the test stand 
so that time is not wasted in chang- 
ing trap bodies for different cover 
sizes. An outlet is also provided on 
the stand for checking thermo- 
static traps and to test radiation 
that may be questionable or 
faulty. 


Test At Design Pressure 


It is important that a trap be 


tested at its design pressure. That 
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is, if the trap is working at 5 psi. 
but is designed for a working pres- 
sure of 15 psi, it would be tested 
at 15 psi. A pressure gage installed 
downstream from the pressure re- 
ducing valve permits adjusting the 
test pressure to the required value. 

When testing a trap, the unit 
must be cold when the test is be- 
gun. If the trap is hot, it must 
first be chilled to its normal start- 
ing position by immersion in cold 


water. 


Describe Test Procedure 


When the test valve is opened, 
condensate in the line will fill the 
trap. If a float trap is being tested 
and the float is functioning prop- 
erly, the trap will open and dis- 
charge the condensate through the 
outlet. If the float is full of water 
because of a break or porosity, the 
trap will remain cold and conden- 
sate will not drain. Replacement 
of the float is indicated by this be- 
havior. 

For a float and thermostatic 
trap, the float is checked in the 
same way. When the thermostat is 
operating properly, it will shut off 
the flow of steam out of the outlet 
side of the trap soon after the float 
has closed the valve. If steam con- 
tinues to vent from the outlet, a 
faulty thermostat is indicated and 
replacement is in order. Similar 
tests can be accomplished on all 


types and makes of traps. 


Clean, Inspect Concurrently 


While the trap is disassembled, 
it is cleaned and other operating 
parts are inspected. A supply of 
spare parts is kept on hand to make 
all necessary repairs to the traps. 
The spare parts stock includes 
floats, thermostats, rocker arms, 
ports, bellows, and gaskets. + 





NEW SEMICONDUCTOR plant in Holmdel, N. J., designed and constructed for The Bendix Corp. by The Austin Co. contains 
72,000 sq ft of floor space, 90 percent of which is air conditioned, excluding only areas such as shipping dock, me- 
chanical equipment room, maintenance shop, toilet rooms, and certain process areas. Makeup air for plating and toilet 
rooms is taken from conditioned space. Nine air conditioning units, with total capacity of 150,000 cfm, provide cooled, 
heated, and filtered air to 65,000 sq ft of the pant area. 


Air Conditioning 


MECHANICAL EQUIPMENT is lo- 
cated in large space designed 
to handle future expansion, 
includes 500 ton capacity cen- 
trifugal refrigeration machine, 
two oil fired, 250 hp hot water 
generators. Hot water is de- 
livered by means of four 
pumps with 300 gpm total ca- 
pacity. Plant is heated by com- 
bination of fin tube convectors, 
unit heaters, cabinet heaters, 
and year ‘round units. Heating 
coils in these latter units com- 
pensate for roof loss and han- 
die makeup air requirements. 
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COOLING TOWERS for semiconductor plant are located directly opposite me- 
chanical equipment room, entrance to which is visible in background. One unit 
provides 1600 gpm condensing water for centrifugal refrigerating machine, 
second tower and pump supplies 430 gpm process water. Propeller fan motors 
are two-speed for reduced capacity during winter, can be reversed for de-icing 
when temperature exceeds 40 F. 


Light Industry 


AIR HANDLING UNITS, ducts, 
and service piping have been 
installed above building truss- 
es where platforms and walk- 
ways form integral part of 
building frame. Flow meters in 
each zone and in return con- 
nection from each hot water 
heating coil, reheat coil, and 
chilled water coil ease problem 
of balancing air conditioning 
effect throughout plant. Reheat 
provision is incorporated in all 
units serving manufacturing 
area. 85 percent of conditioned 
air is filtered electrostatically. 
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AIR DISTRIBUTION throughout 
manufacturing and laboratory 
areas is by means of overhead 
diffusers. Here, germanium 
crystals are grown in banks of 
furnaces at temperatures close 
to 1800 F. Conditioned air re- 
duces possibility of contami- 
nating highly purified element 
crystals. 


PNEUMATIC TEMPERATURE CONTROLS regulate conditions in each working area throughout plant. Room 
thermostats and humidistats are coupled with night thermostats which can maintain heat in spaces dur- 
ing off shifts. Summer-winter switch for operation change and modulating control for return air dampers 
are also included, besides a low limit thermostat to halt fan when leaving air temperature is below 60 


F. Multi-zone units are provided for smaller office areas. 


CHEMICAL LABORATORIES in 
plant are equipped with ex- 
haust hoods connected to PVC 
ducts. Some, like this produc- 
tion chemical lab where fumes 
are highly corrosive, have both 
supply and exhaust ducts con- 
nected to hoods. Filtered make- 
up air from supply duct blan- 
kets perimeter of hood at vol- 
ume great enough to prevent 
escape of any fumes. Exhaust 
ducts connect to roof outlets. 
Service and process waste 
piping is installed in covered 
floor trenches. 


INTERESTING FEATURE of the plant is a 50 >< 25 ft low 
humidity room in which process requiring extremely low 
humidity is carried on. Individual packaged air conditioner 
supplies cooled air 24 hr a day. 25 ton capacity recipro- 
cating compressor is coupled with roof-mounted evapora- 
tive condenser for this system. Recirculated and outside 
air is directed through disposable filters, thence to dryer 
which uses silica gel as desiccant. Air then passes through 
electrostatic filter, through cooling coil, and is discharged 
to room. 

Desiccant beds are constantly regenerated by means of 
exhaust air from a plant test area, which passes through 
hot water heating coil, thence to an electric heater to at- 
tain a temperature of 235 F. After picking up moisture 


from the silica gel, the air is exhausted to the atmosphere. 
Static pressures between moist and wet sides of the dryer 
are regulated so any leakage will be from the dry side. 

Room temperature is controlled by stepping the recip- 
rocating compressor in four stages, which unload in se- 
quence. No low limit humidity control is required. A re- 
corder monitors dry bulb temperature and relative 
humidity in the room, and gives visual signal when hu- 
midity rises above a predetermined level. The room is 
maintained at design conditions of 80 F in summer and 
70 F in winter. 

Walls, floor, ceiling, and all air ducts serving the room 
are equipped with vapor barrier to prevent moisture pick- 
up from outside spaces. aa 
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TREND TOWARD SUPERCRITICAL high pressure-high temperature piping systems is evidenced at Philadelphia Elec- 
tric Co.’s Eddystone Station. Here, conditions are 1200 F, 5000 psi on the No. 1 unit — believed to be more severe than 
those in any existing utility. Main steam lines are shown covered with protective wood lagging which was not removed, 


except at welding points, until insulation was applied 


High Pressure-High Temperature Piping: 
A Transition in Engineering Design 


IN THE PAST 25 years, the art of 


By HENRY de SOTO 
Mechanical Engineer piping design has grown into a 
rather respectable science. In fact. 
it has achieved a high technical 
stature. 

Since the start of the century 


@ Recent years have seen a pronounced trend toward the use of 
steam at ever-higher pressures and temperatures. To keep pace with 
this need, piping technology in the subcritical and supercritical field 
has undergone rapid development. This article will outline some of the 
terminology of high pressure-high temperature steam piping, its ma- 
terials and their correct applications, and its pressure-temperature 
relationships. 

Mr. de Soto has over 37 years in power piping design and engi- 
neering. His current duties as steam piping designer in the supercritical 
pressure-temperature area well qualify him as an authority in this 
comparatively virgin field. 
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up to about the second decade, de- 
sign of piping systems was gov- 
erned primarily by the thinly 
established requirements of the 
elastic behavior of the materials 
used. The 1920s ushered forth the 
need to reckon with pulsating 
loads, rising temperatures, in- 
creasing pressures. Pulsating loads, 
especially, brought challenging 
problems to metallurgists. 

The entrance into the second 





13” O0DX 5/2 IDX 3 % wall 
chrome-moly A-335, P22. 
Wt. 370 lb per ft at 434 per lb. 
Material cost $159 per ft. 

52 % of cost of No. 2 

10” ODX 52 ID X 2% wall 
austenitic A-312,TP 316. 

Wt. 186 Ib per ft at $1.63 per lb. 
Material cost $303 per ft. 

1.9X No. 5 cost 


10% ODX 52 IDX 2 /e wall 
austenitic A-376,TP 316. 

Wt. 228 lb per ft at $2.68 per lb. 
Material cost $6ll per ft. 

3.85 X No. 5 cost 


12” O00 X 52 IDX 3% wall 
austenitic A-376,TP 316. 

Wt. 304 lb per ftat $2.68 per Ib. 
Material cost $815 per ft. 

5.12 X No. 5 cost 











12” ODX 42 IDX 3% wall 
chrome-moly A~335, P22. 
Wt. 330 Ib per ft at 434 per Ib. 
Material cost $142 per ft. 

53 % of cost of No. 2 


9”0D X 4/2 IDX 2% wall 
austenitic A~312,TP 316. 

Wt. 162 Ib per ft at $1.63 per Ib. 
Material cost $264 per ft. 
1.86 X No. | cost 


10” ODX 4/2 IDX 2 %' wall 
austenitic A~376,TP 31/6. 

Wt. 213 lb per ft at $2.68 per Ib. 
Material cost $56l per ft. 

4X No. |! cost 


II OD X42 1D X 3% ‘wall 
austenitic A-376,TP 316. 

Wt. 269 |b per ft at $2.68 per Ib. 
Material cost $721! per ft. 

5 X No. I cost 














1 COST DIFFERENCES for several identical pipe lines designed for same pressure but using different materials for 


varying temperatures are outlined above 


half of the century, 1951 up to 
the present, depicts a trend in 
piping design completely different 
from the past half-century’s prac 
tices. Proper selection of materials 
and wise application to meet re- 
quirements should not be randomly 
entrusted to the inexperienced. 
Its exactitudes are many. Special- 
ists should be in charge if safety 
of operation and efficient design 
are to produce satisfactorily with 
economy as a guide and good 
engineering as a result. 

It is basic knowledge that all 
piping designs must comply with 
local and state regulations and 


codes. It is also well known that 
ASTM specifications and ASME 
codes are the guiding channels 
through which to draw the pres- 
sure piping systems as well as 
others less in significance but 
nonetheless important in exacting 
values. 

It all appears at first glance 
rather highly complicated, but 
truly, when considering that codes 
and practices must allow for pro- 
eressive and technological evolve- 
ments, the strictness of the codes 
and the exactness of the prac- 
tices merely direct the engineers 


toward an economical, safe, and 
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more advantageous way to further 


proper design. 


Applications Aid Research 


The rise of temperatures from 


3590 F up to the exacting 1200 


, 
‘ 
F of the supercritical stages has 


created a wide field of metallur- 
gical research and scientific appli- 
cation. 

The most significant phases of 
high pressure piping selection, ap- 
plication, and choice are its prop- 
er manufacture, its proper usage. 
its efficiency, and its economical 


service, 





In recent years, the use of 
carbon-molybdenum steel pipe was 
permitted up to 850 F. Failures 
due to graphitization and ruptures 
have wisely lowered its . limita- 
tion to about the 750 F line. 

From 850 to 1000 F, the selec- 
tion of ASTM A-182, Fll, and 
F22 forgings and Pll and P22 
piping material (containing 114 
percent chromium and 14 percent 
molybdenum; and 214 _ percent 
chromium and 1 percent molyb- 
denum) have gained wide accept- 
ance throughout. Above 1000 and 
up to 1050 F., the use of P22 
and F22 has been followed to 
advantage. From 1050 to 1200 F, 
austenitic F316 and F347 have 
gained approval. 

Operating pressures and tem- 
peratures are the two leading basic 
aspects upon which the proper 
pipe thicknesses and effectiveness 
of the alloying components are to 
be formulated and proportioned. 
A low alloy will suffice for high 


pressure and low temperature. A 


medium alloy will be needed to 


meet high temperature require- 
ments without regard to low pres- 
sure. Hence, piping design has be 
come a s8¢ ience. 

Graphitization discoveries and 
laboratory investigations have re- 
sulted in the decision not to use 
carbon-moly steel pipe for serv- 
ice at temperatures above 850 [ 
under any circumstances. Carbon 
steel has been judged unsafe at 
temperatures above 750 F. 

The stainless steels present a 
rather interesting approach to high 
temperature requirements. Two 
major groups of these steel alloys 
are manufactured for commercial 
use. These are the chromium stain- 
less steels and the chromium-nickel 
stainless steels (also known as 
austenitic stainless steels). 

The chromium stainless steels 
are the martensitic (hardenable ) 
stainless steels containing up to 14 
percent chromium. Ferritic stain- 
less steels contain 18 to 30 per- 


cent chromium. 


Austenitic stainless steels are 
mostly employed for their coi 
characteristics 


rosion resistance 


and for their high temperature 
suitability. However, these alloys 
present preweld heating and also 
some postweld stress relieving 
problems. 

Another observation to consider 
when contemplating the use of 
martensitic and chromium stain 
less steels is the marked difference 
of thermal expansions as com 
pared among themselves and mild 
steels. The austenitic steels have 
thermal expansions about 60 pet 
cent greater than mild steels. The 
chromium stainless’ steels have 
thermal expansions about 10 per 
cent less than those for mild 
steels. 

Determination of pipe wall thick 
ness must take into account pres 
sures, temperatures, and flow rates 
The Pipe Institute's 


technical bulletin TB-1953 on pres 


Fabrication 


sure-temperature ratings is a good 


guide to piping design. 


Know the Language 


The piping engineer should 
thoroughly acquaint himself with 
the metallurgical terms explaining 
piping and welding characteristics 
of different alloys. This knowledge 
is quite significant and helpful in 
his selection and use of materials 
to satisfy design requirements. In 
many cases his grasp of this 
phase of piping selection is a valu- 
able assist to the many novice 
cadet and junior engineers selected 
by unqualified supervisors to di- 
rect engineering of many projects. 

Creep. What is creep? This is a 
continuous plastic deformation of 
a metal under stress. It is associ- 
ated with a time rate of deforma- 
tion under a certain stress within 
the yield point for a certain tem- 
perature. 

Yield point is the load per unit 
of original cross-sectional area at 
which a marked increase in the 
deformation of the specimen oc- 


curs without appreciable increase 
in load. 

In metals, fatigue is the occur- 
rence of progressive brittle frac 
ture. It results, invariably, when 
ductility is impaired, as under too 
much stress. Another way to ex- 
plain this phenomenon is that it 
is the tendency of a metal to 
rupture under conditions of re- 
petitive cyclic stress at a point less 
than its tensile strength. 

Thermal fatigue and thermal 
shock are terms denoting effects of 
temperature changes or varying 
exposures at high and low tem- 
peratures during the life of the 
material. When the severity of the 
temperature change is such as to 
cause the failure of the metal, 
thermal shock is the cause. 

Tensile strength is the maximum 
strength that a material is capable 
of developing before rupture. 


Ductility is the capacity of a 
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metal to be permanently deformed 
breaking. It 


sliding of 


in tension without 
is also defined as the 
the crystal elements of the metal 
one upon another until satisfactory 
arrangement, or orientation, is at- 


Materials 


(1) spring out of shape: 


tained. under _ stress 
either 
(2) deform and yield to the ex 
ternal stress to deform. thus change 
ing shape or form, or (3) fra 
ture or fail. 

A crystal is a microscopic entity 
consisting of atoms of the metal 
and atoms of carbon. plus alloying 
parts, plus undesirable 
Molecular force holds these atomic 
Natural 


forces hold these parts together in 


parts 


parts together. atomic 
the crystal of steel, for instance. 
When under external forces too 
strenuous to resist, the metal rup 
tures. In rupturing, it is to be pre- 
sumed that these forces give way 


like the mortar between bricks. 
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A-106, Grade B 
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feed pump 
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High pressure 
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42° SUB-CRITICAL once-through steam system 
diagrammed above would be designed accord- 
ing to ASA, ASTM material selections as shown 


wW 3 SUPER-CRITICAL once-through steam sys- 
tem material selection below would compare 
with sub-critical, above, as shown by code & 
material numbers 
250 psi-lOSOF 
A-335,P22 


300 psi-700F 
A-106, Grade A 


1050 psi-lO5OF 
A-335,P22 


1150 psi-790F A-335,Pll _ 


5000 psi-1200F Fa 
A-376,TP 316 
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like cement between mended parts. 

Brittle failure. Some metals will 
fail under tension by disjunction 
of the crystals from each other. 
This often happens without warn- 
ing and can occur over a wide 
temperature span. 

Weld decay is the occurrence ol 


intergranular corrosion next to a 


Materials 


The Code For Pressure Piping. 
ASA B31.1. 
design of fittings and valves in 
pressure piping systems. The 
ASME Boiler and Pressure Vessel 


Code establishes jurisdiction ove 


governs the use and 


the parts connected integrally to 
steam outlet, boile: 
feed inlet. safety blowoff. 


sampling, 


the boiler, i.e.. 
valve. 
gages, water column, 
and drain connections. 

The American Society for Test- 
ing Materials, the American Soci- 
ety of Mechanical Engineers. and 
the. American Standards Associa- 
tion have duly applied their ex- 
tensive research and broad knowl- 
edge of the properties and usage 
of metals to correctly outline ac- 
curate selection and application of 
piping and vessels for the limits 
of pressures and temperatures 
through effective specification. 

For temperatures up to iio fF, 
welding fittings and valve body 
materials must conform with the 
following specifications : 

1) Cast carbon steel: ASTM A- 
216. Grade WCB. 

2) Forged carbon steel: ASTM 
4.105. Grade 1, or ASTM A- 181. 
Grade 1 with carbon content not 
to exceed 0.35 percent. 

3) Fabricated carbon steel 
parts: ASTM A-105, Grade 1. or 
ASTM A-181, Grade 1. 

1) Flanged fittings and valves 
of cast carbon steel: ASTM A-95. 

5) Flanged fittings and valves 
of forged carbon steel: ASTM A- 
105. Grade 1, or ASTM A-18}, 
Grade 1. 

6) The most acceptable piping 
material shall be seamless carbon 
steel. For sizes 8 in. and larger. 


weld joint in the metal. 

Intergranular carbide precipita- 
tion is a process by which steel 
becomes sensitized. 

Sensitized stainless steel has 
been exposed to temperatures in 
the 900 to 1500 F range. 

Graphitization is a phenomenon 
zone of 


occurring in the weld 


carbon and carbon-moly steels at 
about 700 F and up. It 


weld 


causes 
embrittlement of the zone, 
resulting in eventual failure under 
thermal shock or fatigue. 
Stabilization is the addition of 
an alloy carbon 


steel to 


component to 
inhibit graphite forma- 


tion. 


and Their Applications 


ASTM A-106, Grade A or Grade 
B is recommended. Sizes 2 to 6 in. 
shall not exceed 650 F with use of 
ASTM A-53, Grade A or Grade B. 

Temperatures between 775 ¢ 
and 1000 F show the step up to 
the chrome-moly alloys of propor- 
tioned grades. 

For welding end fittings and 
valve body material: 

1) Cast nickel (0.8 
chrome (0.7 percent) moly (1 per- 
cent) steel: ASTM A-217. Grade 
WCS5. or ASTM A-217. Grade 
WC6 with nickel deleted but con 


taining chrome (114 percent) and 


percent} 


moly (14 percent). 


2) Forged chrome (114 _per- 


cent) moly (14 percent) steel: 
ASTM A-182, Grade F11. 

3) Fabricated steel parts: AS- 
T A-182, F11. 

1) Flanged 


fade from usage at this tempera- 


fittings begin to 
ture. but where used, cast chrome 
(0.7 percent) nickel (.8 percent) 
steel made to 
Grade WC5 is re- 


moly (1 percent) 
ASTM A-217, 
commended. 
5) Forged chrome (114 
cent) moly (14 _ percent) 
ASTM A-182, F11. 
6) Fabricated steel parts: AS. 


TM A-182, F11. 


7) Piping 


per- 


steel: 


shall he 
percent ) 


ASTM 


material 
(lly, 


steel: 


seamless chrome 
moly (14 percent) 
4.335. P11. 

8) If fusion 


used, it should be chrome (114 


welded pipe is 
percent) moly (14 percent) steel 
fabricated under ASTM A-155 
from A-387, C plate. 

The next ascending step, 1000 
to 1050 F, denotes that for weld- 
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ing end fittings and valve bodies. 
the following should be used: 

1) Cast chrome (214 percent) 
moly (1 percent) steel: ASTM A- 
217, Grade WC9. 

2) Forged chrome (214 per- 
cent) moly (1 percent) steel: AS- 
TM A-182, Grade F22. 

}) Fabricated steel parts as (2) 
above: also of ASTM A-182, F22. 

1) Flanged fittings, where used, 
should be of the same casting WC9 
and forging F22 material. 

5) Piping shall be preferably 
of seamless chrome (214 percent) 
moly (1 percent) steel ASTM A. 
335, P22. 

6) Fusion 


welded pipe, WwW hen 


used, should be chrome (214 per- 


cent) moly (1 percent) _ steel 
fabricated under ASTM A-155. 
from ASTM A-387, D plate. 

For temperatures between 1050 
and 1100 F, welding end fittings 
and valve bodies require either 
of two alloys: (1) Cast chrome 
(214 percent) moly (1 percent) 
steel, ASTM A-217, grade WC9: 
and (2) cast austenitic stainless 
steel, chrome (18 percent) nickel 
(9 percent) moly (214 percent), 
ASTM A-351, Grade CF8M. 

In the forged category: 

1) Forged. chrome (214 _per- 
cent) moly (1 percent) steel: AS- 
TM A-182, F22, and 

2) Austenitic 
chrome (18 


stainless _ steel. 
nickel (8 
percent) moly (3 percent) : ASTM 
A-182, F316 are according to code 
standards. 


percent) 


3) Fabricated steel parts fol- 
low the above alloy classes. 
4) Piping material must be 


seamless chrome (21, 


percent) 





moly (1 percent) steel: ASTM 
4-335, P22, and 

5) Austenitic stainleess _ steel. 
chrome (16 percent) nickel (13 
percent) moly (3 percent): AS- 
TM A-376, TP 316. 

For temperatures above 1100 F, 
valve 


welding end fittings and 


component parts will be under 
the following specifications: 

1) Cast austenitic stainless steel. 
nickel (9 
percent) moly (214 _ percent): 


ASTM A-351, Grade CF8M, and 


2) Forged stainless 


chrome (18 percent) 


austenitic 
steel, chrome (18 percent) nickel 
(& percent) moly (3 percent) : 
ASTM A-182, F316. 

3) Fabricated austenitic _ steel 
parts when needed must comply 
with the above. 

1) Piping material must be 
austenitic stainless steel, chrome 
(16 percent) nickel (13 percent) 
ASTM A-376. 


TP 316 for these temperatures and 


moly (3 percent) 


pressures. 


What About Pressures? 


The code and standards com- 
mittees of the ASME have worked 
out certain acceptable allowable 
stress margins for materials to be 
used for valves, fittings, and pipe. 
These have been developed per the 
boiler code, the presssure piping 
code, and the American Standard 
Flanged 


for Pipe Flanges and 


Fittings. The allowable stresses 


permitted by the codes are based 
on the properties set by ASTM. 


chemistry and 


However, the 
physics of the materials are of 
outstanding significance in their 
selection for usage by these bodies. 

Piping pressures have required 
pipe thicknesses of acceptable 
standards as per the boiler code 
(in 1959), the power section of 
the piping code (in 1955), and 
ASA dimensional standards B 
36.10 (in 1959). The 1955 pres- 
sure piping code formula: 

S = 20,000/[D/(tm — C) — 2y! 
for S 10,000 is used for fer- 
ritic steels at 950 F and below, 
and also for austenitic stainless 


steels at 1100 F and below. 
where: 

P = allowable stress in material due 
to internal pressure at operat- 
ing temperature, psi 

D nominal size of pipe 

tes minimum wall thickness, 8714 
percent of nominal wall thick- 
ness 
allowance for corrosion (0.05 
in. for 1 in. pipe and smaller; 
0.065 in. for larger sizes) 

a coefficient having values as 


follows: 





Temperature, F Ferritic Austenitic 
to 900 0.4 0.4 
950 0.5 0.4 
1000 ( 0.4 
1050 ( 0.4 

1100 0 0.5 

0 


1150 and up 0.7 





For ferritic steels at 1000 F and 
above and for austenitic stainless 
steels at 1150 F and above, the 
same formula applies. 

The Pipe Fabrication Institute 
technical bulletin TB1-1953 con- 
tains this information worked out 
to acceptable pressure-temperature 
ratings. 

The design engineer must, there- 
fore, abide by the established rules 
of good practice and proper usage 
and must also conform with good 
judgment as far as economy and 
efficiency dominates selection of 


materials. 


The Supercritical Trend 


The recently recognized value 
of the once-through type of boiler 
for supercritical steam pressures 
presented new exigencies directed 
toward alloy steel pipe, valve, in- 
strument, and specialty manufac- 
turers. First, the requirements be- 
came obnoxious since costly and 
tedious research and experiment 
would result in costly products due 
to limitation of quantities needed. 
Second, _ the 


needed for the few 


limited quantities 
applications 
would necessitate bypassing pro- 
duction of other materials. 

Quite often this dilemma has 
brought cases where refusal to 
quote has appeared as a wise deci- 
sion on the part of manufacturers. 

Yet, the advent of supercritical 
pressure requirements demanding 
attention is inevitable. 

Studies as to standards for fit- 
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tings. valves, and piping must, of 
course, progress satisfactorily. 
Some valve manufacturers have 
been able to triple the maximum 
which their 


valves can be used by judicious 


pressure limits for 
alloy selection. They provide for 
heavy wall thicknesses to meet ex- 
cess pressures and plasticity for 
excess temperatures. 

Let us not overlook the fact that 
pipe standards over Schedule 160 
are not yet fixed. Therefore pipe 
materials with, say, 20,000 psi 
fiber stress and with a stress ratio 
of 0.5 will provide usage for pres- 
sures of 5000 psi. But to provide 
positive assurance of service, most 
piping ordered for supercritical 
pressures is forged and bored, or 
some other specially chosen meth- 
od of manufacture is used. 

A study of the steam piping 
temperatures in Fig. 1 reveals a 
trend of thought based on accept- 
ably conservative heat rate and 
performance blended with sober 
economic choice of material. Sev- 
eral utilities are deciding on 3500 
psi steam generator and turbine 
units. 

This pressure lies just about 300 
psi above the critical edge, yet 
the advantages of applying the 
1100 F to 1200 F 
range has been negated by the 


temperature 


economics of material cost and 
usage requirements. Therefore, the 
1050 F temperature limit for 3500 
psi steam has won its economic 


preference. 


1050 F May Be Limit 


At 1050 F, either chrome-moly 
material or austenitic stainless 
steel can be used. Costs predicate 
on chrome-moly. The cost of 316 
stainless steel types required for 
1150 F and 1200 F is rather pro- 
hibitive. The thicknesses of ma- 
terial, exacting forging and bor- 
ing. and costly welding techniques 
contribute to its uneconomic usage. 
It results ostensibly that the 3500 
psi and 1050 F barrier will pre- 
vail for the new once through 
supercritical units. + 





Chart Gives Dust Control Air Flow Rate 


For Receptacle, Bag Filling Operations 


By CLYDE F. METZLER 
Chief Engineer 
National Technical and Scientific Co. 


IN INDUSTRIAL operations which involve receptacle 
or gravity-bag filling with dust producing materi- 
als, it is necessary to compute the air flow rate re- 
quired to control the dust. This applies to installa- 
tions where an exhaust duct system is employed 
to restrict the contamination of surrounding air 
from the filling operation for bags, barrels, etc. 

The accompanying nomograph permits easy com- 
putation of the exhaust rate needed to control the 
dust formed by such operations. 

The chart is based on the equation 

F = 15VA 
where 

F = required air flow rate, cfm 

V = air velocity, fpm 

A = open area of receptacle or bag, sq ft 

The proper air velocity used to control the par- 
ticular dust generated would be a matter of engi- 
neering judgment and experiment, based on aver- 
ages included in standard texts. 

This chart is valid for all industrial installations 
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where it is desired to contre] dust transmission dur- 
ing the filling of containers of any type. 


Example 1: 


Determine the air flow required to control dust 
originating in a receptacle with a diameter of 3.57 
ft, if the air velocity in the collecting duct is 75 
fpm. 

Solution: Enter the chart on the left at 3.57 ft 
diameter (10 sq ft open area) and draw a line 
through the air velocity 75 fpm on the right. At the 
intersection with the central scale, read the required 
air flow as 1125 cfm. 


Example 2: 


What air flow rate is required to control dust 
originating in a 2 ft diameter barrel if the air ve- 
locity in the collecting duct is 100 fpm? 

Solution: Enter the chart on the left at 2 ft di- 
ameter (3.14 sq ft open area) and draw a line 
through the air velocity of 100 fpm on the right. 
At the intersection with the central scale, read the 
required air flow rate as 472 cfm. + 
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NOMOGRAPH allows quick computation of air flow rate (cfm) required to control dust formed in filling 
barrels, bags, other receptacles when diameter of receptacle, velocity of exhaust air in dust control duct are known 
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CENTRAL HEATING plant for 
downtown Chicago campus of North- 
western University is located in midst 
of residential district, yet offers ao 
offense to neighbor's sight, hearing, or 
sense of smell. Tall smokestack en- 
closure is attached to adjacent dormi- 
tory building 


Urban Central Heating Plant 
Controls Smoke, Dust, Noise Automatically 


IN THE HEART of Chicago’s elite Gold Coast resi- the boiler house to the stacks are hidden in a lime 
dential district, centered on the downtown campus stone bridge at the second floor level. 
of Northwestern University, is a coal-burning heat- 
ing plant with no apparent smoke stacks emitting 
billowing smoke to mark its location. No coal dust How It Happened 
or soot can be smelled or seen settling on the neigh- On April 12, 1958, 14 months after ground was 
borhood. No din of coal or ash handling and dump- broken, the first truck-load of coal was delivered 
ing can be heard. to this new 214 million dollar plant. However, its 
Located just a few ft on the west side of the history goes back five years. In 1954, university 
Abbott Hall student residence building, the plant authorities recognized that something had to be 
gives only two external clues to its identification: done with the existing plant. At the time, the uni- 
its near lack of windows (there are only a few at versity was planning additional buildings as part 
street level) and its tall rectangular 200 ft tower. of its overall expansion program for the Chicago 
This tower houses — or rather hides — the three campus. 
5 ft diameter smokestacks. Three breechings from The increase in steam load represented by the 
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® The new coal-fired heating plant which serves the 
various buildings of Northwestern University’s down- 
town campus is located within an elite Chicago resi- 
dential district, yet the surrounding neighborhood is 
unoffended by sight, smell, or touch. Coal proved to 
be the most economical fuel for the particular needs 
of the campus, and extensive design features elimi- 
nated the possibility of noise and air pollution nui- 
sance. All fueling, combustion, and ash disposal op- 
erations are carried on within a single dust-tight 
building, identifiable only by its lack of windows and 
a tall rectangular enclosure for the smokestacks. 
Completely automatic operations carry the coal from 
truck to boiler and back to trucks as ashes. The plant 
has an annual production of 300 million lb of steam. 


proposed buildings would require all the standby 
capacity of the existing plant a situation that 
could not be tolerated if continuous service was to 
be provided at all times to the hospitals on the 
campus. 

Accordingly, consulting engineers made a_pre- 
liminary study and, in October 1954, reported their 


findings. 


Compare Plants, Fuels, Costs 


The survey confirmed that coal handling equip- 
ment in the existing plant was obsolete, noisy, and 
dusty. Physical limitations of the building made it 
impractical to replace the equipment with a similar 
but modern system in the same space. 

Ultimately, various alternatives for the expansion 
of steam generating facilities were presented by the 
engineers, including conversion of the plant to oil 
firing with added capacity, building a new oil fired 
plant adjacent to the existing one, or construction 
of a new coal fired plant elsewhere on the campus. 
Whichever plan was adopted, the system would have 
to provide for an approximate maximum hourly 
steam demand of 97,000 lb of steam, of which about 
80,000 lb would serve existing buildings and the re- 
mainder the contemplated new construction. Standby 
capacity, of course, had to be added. 

The following cost estimates were submitted rela- 
tive to the three alternatives: 

For expansion of the existing boiler plant to the 
needed capacity of 100,000 lb of steam per hr plus 
standby, and conversion of the system to oil firing 
— a total of $600,000.00, of which $570,000.00 
would be expended for mechanical work. 

For construction of a new oil-burning plant adja- 
cent to the existing facility, $560,000.00, not includ- 
ing the cost of the new building. 

In considering the construction of a new coal 
fired plant elsewhere on the campus, sub-alterna- 


tives were included. 


a) The cost of a complete plant with two 75,000 
lb per hr and one 25,000 Ib per hr boilers would 
be approximately $1,330,000.00, building included. 

b) Future replacement of the smaller unit with 
a third 75.000 Ib per hr boiler would add $270,- 
000.00 to the cost. 

c) A fourth unit of the same size added to meet 
future demands would cost about $395,000.00, in- 
cluding the cost of building expansion to accommo- 
date the added equipment. 

One added benefit which would accrue with the 
adoption of a new-plant plan was the additional 
classroom space to be gained when the old system 
in the university's Wiebolt Hall was abandoned. 
Then of course, building would permit installation 


of modern, more efficient equipment. 


Estimates Lead to Final Plan 


An extension of the cost estimates quoted here 
brought the designers to the ultimate plan, which 
incorporated the construction of an entirely new 
coal burning system, housed in a separate building 
designed for the purpose. 

Three boilers were specified and installed. Two 
of these are 2-drum, water-wall boilers with travel- 
ing gate stokers, each rated at 90,000 lb per hr. 
The third is an oil-fired, water-tube packaged gen- 
erator with a capacity of 40,000 lb of steam per hr. 
The area in which it is installed will accommodate a 
third coal fired boiler of the larger size should fu- 
ture demands require it. In the meantime, maximum 
demands are met, adequate standby capacity is pro- 
vided, and the split-fuel system gives a flexibility 
and independence for operation which is much 


to be desired. 


Modern Design Gives Automatic Control 


Design pressure for the system is 175 psi. The 


principle load upon the plant is for heating. 
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Coal and ash handling systems for the new plant 


are completely automatic, dustproof, and silent. The 


terminal point for the ash handling system is in 
exactly the same location as the starting point for 
coal handling within a passageway located in- 


side the building along an outside wall, wide enough 


for even large trailer-trucks to pass through. The 


passage runs the width of the building, is separated 
from the main boiler room, and has overhead steel 
doors at both ends. Thus coal unloading and ash 
loading are carried on behind closed doors, and 
no dust or noise can leak either to the outside or 
to the boiler room proper. 

4 25 ton receiving hopper in the center of the 
passage, topped by a steel grating, allows a truck 
of that capacity to unload and depart within three 
minutes. Immediately behind the hopper is the over- 
head ash discharge chute. Thus. ash loading is 
performed with equal efficiency. 

Coal and ashes are also in close proximity in an 
overhead storage bunker. The bunker is catenary 
in shape and is located just below the 4th floor 
level. A 90 ft coal section runs the length of the fir- 
ing aisle at right angles to the boilers. The ash sec- 
tion extends in the opposite direction for 19 ft. 

A three day supply, or 600 tons, of coal is main- 
tained in this first bunker. The ash bunker is closed 
at the top with a concrete slab and holds ashes from 


about a week’s operation. 


Coal Handling System Split 


Coal is handled by two systems; the first from 
the receiving hopper to the overhead bunker, and 
the second from the bunker to the boiler scales. 
The first system is designed for up to 70 tons per 
hr. The receiving hopper is sloped to a 30 in. feed 
conveyor with a continuous slot along the full length 
of the track. A slide gate regulates the coal ribbon 


FIRING AISLE for campus 
heating plant includes two 
90,000 Ib of steam per hr boil- 
ers at center and rear, oil fired 
packaged steam boiler to right. 
Doors at rear lead to inside 
truck passage for coal and ash 
handling 
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being fed out. This feeder discharges to a bucket 
elevator which carries the coal above the fourth 
floor level to discharge through a chute to a 24 
in. belt conveyor running the full length of the 
bunker. An automatic self-propelled tripper trans- 


fers the coal from conveyor to bunker. 


Second System Works Two Ways 


From the bunker. coal can be transferred to the 


coal-scale inlet hoppers by either of two methods. 


When the supply is drawn from that part of the 
bunker which is immediately overhead, it is trans- 
ferred by one of three 18 18 in. discharge gates. 

If the area over a scale is empty, a conveyor is 
used to transfer coal from another part of the 
bunker. The conveyor is fed through 10 inlet gates 
and discharges through four 8 X 24 in. gates; 
one for each boiler scale and another which leads 
to an outside dump chute. All 14 gates are of the 
rack and pinion type and are dust-tight. Flexible 
rubber connectors and rubber-in-shear mountings 
isolate vibration from the inlet openings. 

The horizontal conveyor feeding the scale hoppers 
is located about 2 ft below the bunker and includes 
two 90 degree bends at each end to form a closed 
circuit. Each scale has a capacity of 15 tons per hr, 
is dust-tight, and is supported by vibration isolation 
mounts on the building structure. Coal weight is 
recorded as it passes through to nonsegregating 
conical hoppers, thence to the stoker hoppers. An 
audible alarm system is coupled with a gravity 
bypass arrangement to prevent interrupted flow. 

All components of the coal handling system can 
be controlled from a centrally located panel, which 
also incudes start and stop buttons for all other 
equipment in the plant. Start-up of the apron feeder, 
bucket elevator, and belt conveyor is sequenced so 


that down-stream units must start first. 





\ steam-jet pneumatic conveying system carries 
all material in a dry state to the ash storage bunker 
by induction. From there. a dustless ash unloader 
fills the trucks in the passageway described earlier. 

The system, which has a capacity of 12 tons per 
hr, pulls ashes from the ash pit and fly ash arres- 
tors, and siftings from the siftings hoppers. 

Ash pits for each boiler are dust-tight and have 
two water cooled vertical lifting doors for ash re- 
moval. Intakes are connected to an 8 in. line. 

Each fly ash arrestor has two outlets to which 
8 »% 12 in. expanding outlet pipes are connected. 
These lead to 12 in. air-operated soot intakes, then 
to a 6 in. ash pipe. Boiler siftings hoppers have 

12 in. expanding outlet pipes, leading through 

a 12 in. hand operated soot intake to a 6 in. pipe. 
joth the 6 and 8 in. ash pipes run parallel to the 
boilers and lead to a common 8 in. header, installed 
perpendicular to the branches. The header connects 
to an & in. riser, which carries above the fourth 
floor level to an ash receive! and secondary separa- 
tor. The base of the receiver-separator forms a dust- 


tight connection with the concrete top of the bunker. 


Wash, Filter Surrounding Air 


Dirty conveying air is piped through a 12 in. line 
to a steam-operated multiple-jet venturi exhauster. 
Krom there, the air is passed to an air washer which 
is equipped with tangential water spray nozzles and 
spray arrestors. The air washer exhaust head leads 
from the top of the unit through the roof to ex- 
haust to the atmosphere. Such an arrangement 
serves to silence the sieam-air mixture emitted to 
the outside of the building. 

\ three-bag air filter is installed between the ash 


bunker and the atmospheric relief outlet. Dust and 


CATENARY-SHAPE bunker re- 
ceives coal directly from trucks, 
transfers it by means of con- 
veyor to scale inlet hoppers. 
Weight is automatically _re- 
corded as coal passes through 
to stoker 


dry ash are filtered from the air passing from the 
bunker to the outside. 

At the bottom of the ash bunker, a flanged dis- 
charge opening is connected to a feed hopper, 
which in turn leads by expansion joint and adjast- 
able feeder to a revolving-drum dustless unloader. 
This unit conditions the ashes uniformly by spray- 
ing water over the drum contents as it revolves. 
4 four-sided counterweighted chute receives the 


ashes for transfer to trucks. 


Master Panel Affords Control 


The complete ash disposal system is controlled 
through a wall mounted panel located opposite No. 
1 boiler. Start and stop of the electro-pneumatic 
control system is initiated from this panel, and in 
addition remote push button stations with pilot 
lights are located between boilers. The system is 
interconnected through automatic timing devices, 
and includes a device to prevent operation when 
no water is flowing to the air washer. 

A high velocity precipitator is installed in each 
boiler breeching. Smoke density is measured and 
recorded by an electronic system, also located in 
the breechings. A recorder operates an alarm when 
smoke density rises above a predetermined level. 
and maintains a permanent record of density at all 
times. Conical shapes installed atop the smokestacks 
increase the discharge velocity. Thermocouples lo- 
cated at the stack tops measure the flue gas tem- 
perature to insure efficient operation. 

Holabird, Root & Burgee were the architects for 
the plant building. The consulting engineering firm 
of Neiler, Rich & Bladen designed the system. Phil- 


lips Getschow Co. was the heating, piping, and air 


conditioning contractor. + 
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SAMUEL R. LEWIS, consulting mechanical engineer and 
a member of Heating, Piping & Air Conditioning’s 
board of consulting and contributing editors, com- 
ments informally on practical problems in the field. 


Sam Lewis says: 


“Draft Head Is Important For All 
Thermally Circulating Convectors’ 


Wer HAVE encountered an installa- 
tion with insufficient room heat 
delivery by hot water radiators and 
convectors. As is usual in modern 
buildings, the architect had sub- 
stituted glass for a more effective 
heat barrier such as masonry or 
insulated metal in the perimeter 
walls. 

The contractor, in all innocence. 
installed horizontal single — steel 
tube baseboard radiation units as 
convectors. These had 4 in. con- 
ventional steel flanges encased in 
metal covers. 

The rooms with these heating 
devices did not become even rea- 
sonably warm, even though the de- 
signed equivalent area of heat 
transmitter was installed. The units 
were placed along the perimeter 
wall beneath the windows. 

The manufacturer’s catalog and 
the research that had determined 
the rating implied that room air 
must circulate freely, by thermal 
influence, around the heating sur- 
face. The 
vertical clearance of at least 4 in. 
along the length of the heater, be- 


low the bottom of the unit or be- 


catalog demanded a 


tween the bottom of the encasement 


and the heater, for air circulation. 

Unfortunately, the contractor, 
influenced by the architect in seek- 
ing to gain a greater clear glass 
area, allowed an air inlet clearance 
below the heater of but 1 in., 
instead of the minimum 4 in. 

It is reasonable to believe that 
the rate of heat transfer into the 
room was reduced by perhaps one- 
fifth by this reduction of air way. 

After increasing this clearance 
for thermal air flow. enough addi- 
tional heat was accepted by the 
room to end the complaint of un- 
der-heating. 

Difficulty with temperature con- 
trol may be expected in any build- 
ing that employs thermal air cir- 
culation if one area has radiators 
while another has radiant coils in 
the floor, ceiling, or wall of the 
structure. 

This episode emphasizes that 
draft-head is important for all ther- 
mally circulating room heaters. 

I remember one building in 
which all of the old cast iron wall 
radiators were installed directly 
against the outside wall, without 
any air flue between them and the 


wall. 
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After they were moved out so as 
to permit air flow behind them, the 
trouble ended. 

Engineers and contractors have 
lived through the popularity of 
radiant heating by warm pipes in 
floors, ceilings and walls of rooms. 

It is difficult to find enough area 
for sufficient heat-transmitting ra- 
diant type pipes in corner rooms, 
or in any rooms that have unusual 
heat demand. 

One pretentious mansion 
equipped with hot water pipes 
built into the floors was recently 
abandoned asa residence and con- 
verted to use as a manufacturing 
plant, with heating by mechanical- 
ly circulated warm air. 

It became necessary in another 
dormitory type building, heated 
by underfloor radiant hot water 
pipes and endured for 10 years 
with too-cool corner rooms, to re- 
pipe the supply and return mains 
so as to assure circulation of espe- 
cially warm water to those rooms. 

Too much attention is not likely 
to be given by the contractor to 
perfecting the adjustment of the 
flow control valves that must be in- 


stalled on each heat transmitter. + 





A suggested PWL-NC Index permits the use of a single 
number to express sound power level as a function of 
noise criteria. 


Proposed: 
A Simplified, Comparable Method 
For Rating 


The Sound Output of Air Distribution Equipment 


OCTAVE BAND NUMBER i J. W. SPRADLING 
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pressure level readings depend up- 
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FREQUENCY BAND—CYCLES PER SECOND 


1 OCTAVE BAND spectrum of sound power level can be plotted by arith- 
metical addition of sound pressure level and room attenuation acoustical characteristics, ratings 


S SHH HLH HEEL HH Ht 


Ratings May Vary 


Because of the variation in 
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What the Terms Mean 


Sound pressure level (SPL), in decibels, is a Noise criteria (NC) numbers, in decibels, define 
measure of the sound pressure acting upon the sound pressure level spectra which have been 
ear. Reference pressure is 0.0002 microbar. judged to provide acceptable limitations for 

background noise for various types of activities, 


Sound power level (PWL), in decibels, is a : 
P { normally performed in rooms and enclosures. 


measure of the sound power radiated by the 

source. Reference power is 10 watt. Decibel (db), is a mathematical tool used to 
logarithmically express the ratio of two numerical 
values. It permits using relatively small numbers 
to handle very large ratios. Specifically: 


Room attenuation (RA), in decibels, is the nu- 
merical difference between PWL and SPL. It is 
the reduction in decibels, from the point where 
PWL=(10 logw) (W/10 ")db 


‘ , . where 
ear or microphone is placed. Factors which de- W sound power, watts 


the sound is emitted in the room to where the 


termine its magnitude are room size, shape, 

absorption, and diffusion, and the distance be- Fo (20 logw) (P/0.0002)db 
° where 

tween the source and the listener. P—sound pressure, microbars 
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Such a basis is sound power 
level (PWL),. for it is a measure 
of the performance of the equip- 


ment itself, rather than of the re- 
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quencies which comprise a noise. 
The ear hears high frequencies 
more easily, and judges them to be 
louder. The result of this phenom- 
enon is that two different devices 
which produce very different spec- 
A-scale 


reading. yet one sound may be 


tra may cause the same 
distracting while the other causes 
no trouble. 

The development of the octave 
band analyzer provided a means of 
dividing the audio-frequency spec- 
trum into eight bands, in each of 
which the sound pressure level can 
Each 


an octave having a 


be measured. band is an 


octave wide 


range of frequencies of two to one. 


ASHRAE Proposed Method 


The American Society of Heat- 


OCTAVE 


ing, Refrigerating and Air-Condi- 
tioning Engineers, through _ its 
Standards Project Committee 36, 
has proposed a standard method 
for testing devices as to their sound 
output. This method consists of 

a) Measuring the sound pres- 
sure level in each octave band. in 
a reverberant test room, 

b) Measuring the room attenua- 
tion in each octave band, and 

c) Calculating the sound power 
level in each octave band by arith- 
metically adding sound pressure 
level and room attenuation. 

An octave band spectrum of 
sound powe! level can be plotted 
from the results obtained in ce 
(Fig. 1). This is the information 
which the engineer needs for close 
acoustical design. With such in- 


formation on all devices which will 
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contribute to the background level, 
he can predict their resultant ef- 
fect. 

Fig. 2 (and Table 1 from Chap- 
ter 25 of the 1960 HVAC Guide) 
show the now familiar family of 
noise criteria curves and the rec- 
ommended criteria for various 
rooms. These curves establish ac- 
ceptable background sound pres- 
eight 


bands. It is intended that the speci- 


sure levels in the octave 
fied level should not be exceeded 


in any band. 


Use NC Curves to Rate 


In some instances, the noise 
criteria curves are being employed 
as a means for manufacturers’ rat- 
ings of products, rather than for 
their proper use as a code for 
specifying permissible background 
conditions in the rooms of the 
building being designed. 

It should be borne in mind that 


(NC) 


describes a sound pressure level 


the noise criteria number 
spectrum, and as such is not a 
satisfactory basis for sound rating 
equipment. 

Using sound pressure level (eith- 
er NC or A-scale) for sound rating 
equipment is analogous to the use 
of room temperature for rating the 
cooling capacity of equipment. 
Neither one deals with the per- 
formance of the equipment itself, 
but only with the results in the 
specific environment. 

Again, the proper basis of sound 
rating is the use of the sound 
power level of the equipment, just 
as the proper basis for rating heat- 
ing or cooling equipment is in 
terms of the heating or cooling 


capacity, L.e. power. 


Need Simpler Method 


In many jobs, the economics of 
the situation do not permit the air 
conditioning design engineer to 
spend the time necessary to analyze 
the proposed system to the extent 
that the exact number of decibels 


which must be eliminated in each 





octave band to meet the specified 
noise criteria curve can be pre- 
dicted. 

For such cases, the simplified 
method is necessary. Such a meth 
od utilizes the PWL-NC_ Index, 
which permits the use of a single 
number to indicate the sound 
powe! level as a function of noise 


eriteria, 


Define Index Number 


By definition, the PWL-NC In- 
dex is a number assigned to the 
PWL spectrum of a sound source 
(when operating at specified con- 
ditions) which indicates the mini- 
mum N¢ 


tenuation equals zero) that will 


curve (when room. at- 


not be exceeded in any band. 

For example, Fig. 3 shows a 
sound power level spectrum, result- 
ing from operation of a certain de- 
vice under a specified condition. 


superimposed on the noise criteria 


AN ADVISORY COMMITTEE to the 
Surgeon General of the Public 
Health Service recently called for 
a threefold increase in the Nation’s 
research effort to control the grow- 
ing menace of extreme air pollu- 
tion. 

The committee recommended 
that financial support of air pollu- 
tion research be increased from a 
current estimated level of $11 mil- 
lion annually to about $32 million 
a year by 1968. The 10 man com- 
mittee further recommended that 
the Federal Government assume 40 
percent of this cost. industry 28 
percent, and state and local govern- 
ments together the remaining 32 
percent. 

“National 
Goals in Air Pollution Research,” 


In a 40 page report, 


the committee recommended these 


curves of Fig. 2. 

In this case, the minimum curve 
which the spectrum does not ex- 
ceed in any band is NC 55. There- 
fore, this device, for operation at 
this condition, would have a cata 
loged sound output rating (PWL- 
NC Index) of 55 db. 

The noise criteria which will 
result in the room of use can be 
predicted by subtracting the room 
attenuation from the PWL-NC In- 
dex rating. In the 1960 HVAC 
Guide Chapter 25, Figs. 18 and 19 
(pp 359 and 360) might be used 
to predict that the room attenua- 
tion, also known as “relative sound 
pressure level” for a given environ- 
ment of use is 18 db. 

Subtracting this from the manu- 
facturer’s rating of 55 db, we pre 
dict that the minimum noise cri- 
teria curve which will not be ex- 
ceeded in any band due to the 


sound output of this device is 37 


10 national goals for the 1960- 
1970 decade: 

1. Determine the effect of air 
pollution on human health. 
Determine the effects on the 
Nation’s 


omy resulting from air pollu- 


agricultural econ- 
tion damage to animals and 
crops. 

Find better ways of measur- 
ing the economic loss from 
air pollution damage to mate- 
rials, and soiling, and _ re- 
duced visibility. 

Find better ways of measur- 
ing and identifying air pol- 
lutants at their source and in 
community air. 

Develop better techniques for 
assessing meteorological fac- 


tors affecting air pollution. 


Learn, through research, 
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The introduction of this simpli- 
fied rating method based on sound 
power level is not intended to dis- 
courage the use of a rigorous step- 
by-step octave band examination 
of the system. Rather, it is in- 
tended to encourage the engineer 
who has been specifying equip- 
ment sound ratings based upon 
sound pressure levels to convert to 
a much more meaningful, yet sim- 
plified, method. 

Adoption of the PWL-NC Index 
concept, or other sound power level 
based method. by manufacturers of 
air distribution equipment would 
be of great value to the industry. 
for it would result in comparable 
ratings. 

Thus, it would be possible for 
the engineer to select equipment by 
comparison of the published rat- 


ings. + 


Public Health Service Calls for 
Threefold Increase in Air Pollution Research 


more about the formation of 
new pollutants from reactions 
in the air. 
Expand our nationwide ait 
pollution monitoring efforts. 
Develop new methods and 
equipment for controlling the 
sources of ail pollutants. 
Build and disseminate a com- 
prehensive body of knowl- 
edge related to the technical. 
legal, economic, and admin- 
istrative aspects of air pollu- 
tion. 
Evaluate the legal and ad- 
ministrative practices related 
to air pollution control. 
Copies of the report, “Public 
Health Publication No. 
804,” can be secured from the 
U.S. Printing Office, Washington, 
D.C. = 


Serv ice 





* Once the fundamental principles and opera- 
tions of electronic controls are understood, 
and their application to various heating and 
cooling requirements appreciated, the engi- 
neer can proceed to “build” the control system 
he needs by combining electronic, and electric 
components to suit specific uses. The author 
describes various applications and the control 
units which will serve the complex functions 
arising from the particular needs of any job. 


How to Build’ 
Electronic Control Systems 


y JOHN SCHWARTZ 
tomatic Controls Division 
man Co. 


ELECTRONIC controls, when properly used, offer fast 
and reliable response action in heating, ventilating, 
and air conditioning applications. Once the general 
nature and function of such devices are known, it is 
in easy step to combining suitable components to 
produce a variety of specialized results. 

Earlier articles dealt with the basic principles of 
circuitry and function of electronic sensing elements, 
and with the various types of control available from 


such devices. 


Wheatstone Bridge Is Base 


The electronic sensing element operates on the 
general principle of the Wheatstone bridge. This 
device measures the difference in voltage across its 
two parts, or “arms.” That voltage difference occurs 
because of a difference in resistance within the arms. 
Since in a conductive wire the resistance varies in 
proportion to the temperature of the wire, this basic 
circuitry can be used as a temperature sensing ele- 
ment. 

As applied to heating and cooling installations, 


the two arms function as a thermostat. one serving 


to accommodate a preset resistance (or temperature ), 
and the other acting in response to a variable, such 
as room temperature. The difference in resistance 
(and thus voltage) between the two arms is measur- 
able, and can be amplified to serve as a positioning 


signal to motor operators or actuators. 


Employ Block Diagrams 


For the purpose of discussion, electronic circuits 
can be divided into functional sections and so desig- 
nated by block diagrams. 

For example, a room and discharge control appli- 
cation can be drawn as in Fig. 1. A system with room. 
discharge and outdoor elements separated into its 
basic bridge and amplifier circuits is illustrated in 
Fig. 2. 

This block diagram covers electronic circuitry that 
would be used in an application of room and dis- 
charge control with summer and winter compensation. 
From Fig. 2, the concept of systems built up from 


similar parts is recognizable. 


Master Reset Is Possible 


In a multizone system to which outdoor reset is 
applied, the control point of the individual control 


systems can be reset from a single outdoor element 
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1 ROOM AND DISCHARGE control application is shown here divided into its functional parts 


through a master reset bridge circuit. 


This application parallels a pneumatic outdoor 


master resetting a number of zone submasters. Fig. 3 


shows a master reset system, with four control zones 


indicated. The control point of each zone is reset 


by the outdoor element in accordance with a pre- 


determined relationship to outdoor temperature. 


Operation Can Be Sequential 


In summer air conditioning applications, using 


outdoor air plus mechanical cooling, it may be de- 


sirable to sequence two or more devices. 


For example, a fresh air damper operator may 
be sequenced with the cooling coil valve operator. 


When the load requires more cooling than outdoor 


air alone can provide, the coil valve is gradually 
opened until the cooling load is balanced. Fig. 4, 
illustrating the sequencing application, also indicates 
several sensing elements used to obtain ratio or 
averaging control. 

Again making a pneumatic comparison, sequenc- 
ing is accomplished in air powered systems by 
selecting actuator springs with different stiffness 
factors. When branch pressure changes, the springs 
compress or extend in sequence. To change the 
sequence, the springs may be replaced by others of 
different stiffness. 

In electronic sequencing control, the sequence 
may be changed by providing the bridge circuits 
with suitable variable resistances which can be ad- 
justed like a radio volume control. 
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2 ROOM, DISCHARGE, AND OUTDOOR elements included in diagram above illustrate how electronic control systems 


are built up from similar parts 
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electronic control systems 


As an electronic accumulator, a multipoint reset 
circuit allows a single motor operator to be positioned 
from one of several zones (Fig. 3). The motor opera- 
lor takes the position required to satisfy the zone 


which has maximum demand. 


Biggest Load Sets Position 


A typical application for this type of control would 
be a system having a hot and cold deck with multi- 


zone distribution controlled by face and bypass damp- 


RESETTING 
TWO OR MORE SYSTEMS. 


ELEMENTS AS REQUIRED 
FOR EACH SYSTEM 


ADD BRIDGES AND 
AMPLIFIERS AS REQUIRED. 


OUTDOOR ELEMENT 
1900 1 


ers. The zone which calls for the most heating o1 
cooling is selected by the multipoint bridge, and the 


hot or cold deck coil valve is positioned accordingly. 


Measure Air Velocity 


Electronic sensing can be applied to measure the 
velocity of air flow in a duct system. A duct element 
is used which dissipates heat to the moving air 
stream. Changes in air velocity can be detected, since 


the degree of cooling of the element is a function 


3 MASTER’ RESET - system 
with four control zones obtains 
control point reset in each zone 


by the outdoor element 


4 SEQUENCING of two or 
more devices such as dampers 


and coil valves can be accom- 
Devices 
CONTROLLED 
IN SEQUENCE 


plished by electronic controls as 
illustrated here 


MULTIPOINT BRIDGE POSITIONS MASTER CONTROL 
ACCORDING TO HIGHEST ZONE REQUIREMENT. 


INPUT SIGNALS 
FROM 
ZONE 
MOTOR OPERATORS 


MULTIPOINT 
Lisiai 
BRIDGE 


CONTROLLED 
DEVICE 


5 MULTIPOINT RESET circuit, shown here, allows single motor operator to be positioned from input from any one of 
several zones. Zone with greatest demand controls system 
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6 LAGGED ELEMENT is 
used in company with standard 


TO MAIN 
element, responds more slowly Xs 


BRIDGE 
than uninsulated coil to oppose 


its action 


7 STANDARD and lagged 
elements are placed in discharge 
duct to provide time lag in 
feedback function, thus stabiliz- 
ing action 


of the velocity of air motion around that element. 

Applications for the electronic velocity compensa- 
tor include static pressure control and reset of hot 
or cold deck temperatures in accordance with the 


volume of air movement. 


Compensate for Solar Effect 


To compensate for solar effect, a temperature 
sensitive element is enclosed in a weather-tight hous- 
ing, fitted with a transparent cover. The element is 
exposed to the sun and connected to a bridge circuit. 
Here its effect is compared to that of an outdoor 
element shielded from the sun, thus effecting the 


solar compensation function. A typical application 


would be reset of supply water temperature in a sun 


exposed heating zone. 


Insulation Varies Bridge Action 


A standard sensing element modified by applying 
thermal insulation to the resistance coil is called a 
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LAGGED ELEMENT 
AUXILIARY BRIDGE CIRCUIT 


LAGGED ELEMENT APPLICATION 


“lagged element.” Because of the insulation, lagged 
elements respond to temperature change more slowly 
than do standard units. 

The degree of time lag can be controlled by the 
amount of insulation used to shield the wire coil. A 
lagged element is normally used in a bridge circuit 
in company with a standard element. The two are 
placed in adjacent arms of the bridge (Fig. 6). Both 
elements are exposed to the same temperature change 
in a given medium, but the two elements oppose eac h 
other in the effect which they have on the bridge out- 


put. 


Use for Room and Discharge System 


Such a device can be used in a room and discharge 
control system as shown in Fig. 7. The room element 
would be connected to the main sensing bridge, and 
the discharge element, consisting of the lagged and 
standard coils, in the two arms of an auxiliary bridge. 
Both these elements are located in the discharge air 
stream. 





electronic control systems 


The opposing effect of the lagged element occurs 
only after a time interval required for the lagged ele- 
ment to sense changes in the discharge air tempera- 
ture, 

Since the function of the discharge bridge is to 


provide feedback, or compensating action, to the 


room element, thus effecting proportional control, the 


effect of the auxiliary bridge is to eliminate the con- 
trol point shift characteristic of all such control sys- 


tems. 


Feedback Is Retarded 


It does this by introducing a time lag in the feed- 
back function. This time lag is sufficient for the 
regular, or unlagged discharge element, to exercise 
its regular stabilizing influence. Therefore, by the 
time the lagged element reaches the same temperature 
as the regular discharge coil, the benefits of dis- 
charge control have been established within the sys- 
tem. 

The lagged element then compensates for the con- 
trol point offset produced by the regular discharge 
element. Thus the full advantage of discharge ratio 
control is preserved, and in addition, as noted, the 


control point shift is eliminated. 


Humidity Control is Similar 


In principle of operation, electronic humidity con- 
trol is identical to electronic temperature control. 
The sensing element is a resistance type unit. Re- 
sistance of this element varies with changes in humid- 
ity. Amplifier and relay arrangements are the same 
for both humidity control and temperature control 
units. 

Humidity sensing bridges are generally used with 
single sensing elements because humidity control 
normally does not require averaging or outdoor re- 
set. 


Therefore. the standard humidity sensing circuit Is 


a single element bridge. (Fig. 8) Should the need 
arise, humidity control systems easily can be ar- 
ranged to incorporate auxiliary sensing elements 


such as described earlier. 


Use Inorganic Compounds 


The electronic humidity control employs an in- 
organic chemical compound in the sensing element. 
This provides more stable control than organic ele- 
ments such as hair or membrane. Sensitivity to varia- 
tion of 14 percent relative humidity can be realized. 
Electronic humidity sensing elements are free of 
drift or change in control point after periods of 
shutdown. 


Control Hot Water Temperature 


Another practical use of electronic sensing is found 
in adjustable ratio, outdoor reset, hot water controls. 
Here the water temperature for heating equipment 
supply is raised as outdoor temperature drops. A 
system of this type, illustrated in Fig. 9, is better 
able to maintain closely regulated temperatures in the 
building through the use of an outdoor reset con- 
troller. 

By adding a time switch to change from day to 
night operation, it is possible to have night depres- 
sion, morning warm-up, system freeze protection 


without inside warm-up thermostats. 


Systems Can Be Combined 


The result of the foregoing has been to describe 
electronic control systems as consisting of two major 
parts; i.e. the temperature sensing elements, which 
employ electronic circuits, and the motor operators, 
which are electric. 

However, many occasions arise where the use of 
standard electric sensing elements will be practical 


in any electronic system. Fig. 9 illustrates a combina- 


8 HUMIDITY CONTROL 
can be achieved with same basic 
circuits as are used in tempera- 
ture control systems 
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HOT WATER HEATING CONTROL 
ELECTRONIC OUTDOOR COMPENSATION 
WITH ADJUSTABLE RATIO RESET 


ELECTRIC PROPORTIONAL CONTROL 
OF ZONE FAN-COIL UNITS 


9 WATER TEMPERATURE for supply to heating equipment is raised as outdoor temperature drops, by means of 
adjustable ratio, outdoor system shown here 


tion system; the outdoor thermostat is an electri 
type, probably with a remote bulb element. 
Electronic sensing systems naturally join with 
electric positioning devices such as valve and damp- 
er actuators. In this way, a single energy source The two preceding articles in this series, “Elec- 
powers the entire system. However. air-operated tronic Controls and How They Work,"’ (Dec., 1960) 
actuators also may be used with electronic sensing and “How to Use Electronic Controls,” (Jan., 1961) 
elements, providing suitable — electro/ pneumatic 
transducers are employed. explain the basic circuitry in such control systems 
It is apparent, then, that there is no reason for a and the various functions which such systems can 
control system to be designed around all electric o1 be expected to perform. 
all electronic equipment. By specifying controls 
which are the most suitable for the application, it 
is possible to benefit from the best features of each 


type. + 
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What sort of man is needed to guar- 
antee the proper operation of compli- 
cated equipment in today’s modern 
hospitals? 


What must he know? 
What must he do? 


What is his proper place in the operat- 
ing scheme of a well organized hos- 
pital? 


Here, from an engineer who has long 
been associated with the problem of 
coordinating engineering and medical 
techniques, are comments on 


The Philosophy of Hospital Engineering 


By J. A. MILLARD 


Hospital Consulting Engineer 


IN ORDER to understand the role of an engineer in a 
modern hospital, it is necessary to analyze or review 
the following: 

What is a hospital ? 

What is an engineer ? 

What is a doctor? 

When these are fully appreciated, then one can 
proceed to an understanding of the relation between 
engineering and medical treatment, and from this 
discover what sort of an engineer is needed in the 


modern medical facility. 


A Hospital Is A Business 


lhe modern hospital of today is one of the more 
complicated organizational structures in American 
business. It may no longer be possible for one man 
to administrate the whole organization. even in a 
small community type hospital. 

The hospital in itself no longer sells or gives med- 
ical care. Instead, its main purpose is to provide and 
maintain facilities for the use of physicians and 
nursing staff, in order that they might give adequate 


care in healing and prolonging human life. 


Note the words “provide and maintain facilities,” 
for in them lies the whole justification for the work 


of the hospital engineer and maintenance man. 


Engineering Is Prime Factor 


Money for a new hospital or for an addition is 
normally provided by the public. This capital invest- 
ment is never fully recovered from paying patients. 
Hospitals are designed in compliance with regula- 
tions established by local, state, and federal health 
service agencies. 

Architects are given credit for this design by the 
general public, but it should be pointed out that over 
80 percent of hospital design is done by engineers of 
several types. To this extent, the architect acts as 
coordinator and business agent for a group of engi- 
neers. 

Over 50 percent of the capital investment in the 
modern hospital goes to mechanical, electrical, and 
plumbing facilities. In fact, medical and other equip- 
ment can no longer be distinguished from mechani- 
cal or electrical equipment as such. 

\ capital expenditure of $10 thousand to $20 thou- 
sand per bed cannot be economically and morally 
justified unless provision is made to protect the 
investment by the establishment of an organization 


with personnel trained in hospital engineering, man- 
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agement, and administrative functions. 

Thus, personnel must be provided and trained 
to operate, maintain, repair, provide new installa- 
tions, and integrate changes and improvements that 
will keep up with the rapid advance of hospital equip- 


ment and technique. 


“Engineer” Is Not Catch-All Term 


There are many types of engineers, but even so, 
the word is one of the most misused in the language. 
For more than eight centuries, “engineer” has meant 
the designer, inventor, creator, of engines and othe1 
ingenious contrivances. But for about 100 years, the 
word has been misapplied, to include operators of 
engines of one sort or another. History is on our 
side. The word should be used in the professional 
sense, and not to designate a locomotive driver, etc. 

Now days men who operate ship engines call them- 
selves “marine engineers.” A century before the 
steamboat was invented, marine engineer meant a 
naval architect a designer and builder of ships. 
One who operates engines and boilers with several as- 
sistants calls himself a “chief engineer.” That title 
was used in Germany to designate the professional 
in charge of management more than a century before 
the steam engine was invented. 

The driver or repair man for an automobile doesn't 
call himself an engineer. Likewise the locomotive 
driver is not an engineer in the true sense of the 


word. 


“Engineer” Has Been Defined 
£ 


The creed of the National Society of Professional 
Engineers equates the proper acceptance of engineer- 
ing responsibility with the aim of the betterment of 
human welfare, and with a dedication to public serv- 


ce 


The legal definition of an engineer is as follows: 


“The practice of professional engineering with- 
in the meaning and intent of the law includes any 
professional services, such as consultation, investi- 
gation, evaluation, planning, design, or responsible 
supervision of construction or operation in con- 
nection with any public or private utilities, struc- 
tures, building, machines, equipment processes, 
works, or projects, wherein the public welfare or 
safeguarding of life, health or property is con- 
cerned or involved, when such professional serv- 
ices require the application of engineering prin- 
ciples and data.” 

What are engineering principles? They may be 
defined in terms of any of the physical sciences. An 
engineer makes use of these principles to seek prac- 
tical application of the forces and materials of nature 


for the use and benefit of mankind. 
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Mr. Millard is a graduate of the West Virginia Uni- 
versity College of Engineering, and is a registered 
professional engineer in West Virginia and Ohio. He 
served with the W. Va. Public Service Commission 
engineering department for 10 years, has been a 
hospital chief engineer, consulting engineer for the 
W. Va. Department of Mental Health, and is at pres- 
ent in private practice as a hospital consulting engi- 
neer in Lima, Ohio. He is a member of several pro- 
fessional societies. 


Such principles are used daily in hospital plant 
operation, maintenance, repair, food preparation, 
medical sciences, safety, etc. Thus the very life. 
health, safety and comfort of people depend to a 
great extent on the skill of the engineer. 

There are several times more types of engineers 
than doctors. There are in fact between 500 and 
800 kinds of engineers, and of these, one is the hos- 


pital engineer. 


Duties Are Specific But Varied 


The characteristics and duties of the hospital engi- 
neer are many. In general, he is a man with a broad 
engineering background, with administrative ability 
to coordinate his responsibilities with all department 
heads. Some years ago I listed the characteristics of 
the hospital engineer. Besides the general principles 
of reason and resourcefulness characteristic of every 
good engineer, the list included the following: 

1) He understands the language of both the pro- 
fessional and lay personnel required to operate a hos- 
pital. 

2) He establishes a safe, efficient, and uninter- 
rupted operation of all plant equipment, including 
surgical and medical equipment, appliances, or ap- 
paratus where items require routine inspection and 
maintenance for safety protection. 

3) He must be familiar with every piece of equip- 
ment used throughout the hospital; including build- 
ing materials. roofing, furniture, plumbing equip- 
ment and supplies, electrical equipment, sanitation 
and sewerage. steam generation. refrigeration, ele- 
vators. operating rooms, oxygen and suction ma- 
chines. x-ray, electrocardiograph, metabolism, physio- 
therapy, kitchen and dining rooms, laundry and 


many other devices. 


Must Aid in Administration 


1) He must be capable of advising the administra- 
tor on equipment purchases, facility expansion, and 
policy formulation. 

5) He must be willing to work hard with his 
hands, and to do unpleasant jobs that are character- 
istic of a hospital. 

6) He must be loyal to and trust his administrator. 


He must be a good follower as well as a leader. 





I have asked several doctors for a definition of 
“doctor.” All claimed that such a definition is impos- 
sible. I think it may be defined in simple terms. A 
doctor is the maintenance engineer of the human 


body. 


Medicine Is Also Engineering 


It is my firm belief that a physician or surgeon 
must practice some form of engineering in order to 
follow his profession. Even the methods used by the 
psychiatrist in analysis are fundamental to the ana- 
lytical mind of the professional engineer. 

Hospital publications and medical journals now 
show the coordination that is taking place between 
doctors and engineers in the development of better 
treatment methods. Doctors are beginning to realize 
that many scientific principles they use are basically 
engineering principles, used by industry long before 
adoption by the medical profession. 

It is very evident that if tomorrow’s doctors and 
nurses are to understand the proper applications and 
capabilities of their equipment, they will have to 


be taught more engineering and more mechanical 


principles. This may be the most important single 


offering of the hospital engineer. 


Abuse Complicates Maintenance 


| am thoroughly convinced that the biggest main- 
tenance problem in any hospital is the misuse o1 
abuse of equipment due to a lack of knowledge. It 
is not a case of negligence, but one of a lack of under- 
standing. Hospital personnel must be taught the 
proper function and operation of their equipment - 
how to care for it, how to recognize impending trou- 
ble, and what to do when trouble develops. And most 
important, they must be apprised of the cost involved 
in neglect. Not financial cost only, because faulty 


equipment can cost a life. 


Prevention Starts With Basics 


Little things that can be prevented (like stopped 
drains on all kinds of equipment) are the things 
that require too much time from the maintenance 
man, causing him to neglect more important main- 
tenance without which serious breakdowns can oc- 
cur. The simple problem of stopped drains once con- 
sumed about 12 man hours a day in a hospital of my 
experience, A well rounded educational program for 
the staff reduced that cost to one man hour per day. 
even when equipment in use was increased by 35 
percent. 

Troubles must be logged until repeaters are found. 
after which proper education and supervision can 


cure the problem. Sometimes hospitals employ engi- 


neers who are unwilling or unable to conduct this 


kind of program. 


Engineer Should be Administrator 


It is my personal belief that the hospital engineer 
should be placed at a high administrative level, with 
sufficient authority to control and supervise his many 
indirect responsibilities with all other departments. 
The modern hospital needs an administrative engi- 
neer with actual hospital engineering experience, who 
can be directly responsible to the administrator for 
the following services: 

1) The safeguarding of life, health, and property 
when the applications of engineering data and prin- 
ciples are required. 

2) Consultation with the governing board, admin- 
istrator, department heads, and other engineers dur- 
ing the planning, design, and construction of new 
facilities. 

3) Supervision of all construction, remodeling, 
maintenance, and repair. 

1) Establishment of fire and safety directives, and 
supervision of the control which is necessary to in- 
sure safety. 

5) Establishment to preventive maintenance direc- 
tives and the supery ision of these. 

6) Engineering and cost analysis and advice. 

7) Engineering. mechanical, and safety education 
for all staff members. 

8) Other technical duties and reports that may be 
required by either private, public, or governmental 
agency. 

To reach any real degree of success in hospital 
operations, the use of the engineer’s analytical ap- 


proach is a must. 


Build on These Principles 


Here are four firm and basic policies upon which 
each hospital engineer should build: 

1) To aid the hospital in giving the best possible 
patient care for the least possible cost. 

2) To dedicate himself to hospital service, by 
finding a creed and living up to it. 

3) To keep abreast of the engineering aspect of 
medical and hospital equipment and new develop- 
ments. 

1) To keep his administrator thoroughly and ac- 
curately advised of activity and needs within his 
purview. 

It can be truly said that hospitals which have 
recognized engineering as a component of manage- 
ment are operating in an organized and efficient man- 
ner. The hospital engineer is the one person in the 
medical family who can do most towards reducing 


the cost of patient care, + 
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AN HPAC REPORT ON RESEARCH 


How Finned Streamlined 


Heat Exchanger Tubes Perform 


By David M. Adams 








Finned streamlined heat exchanger 
tubes for liquid-to-air or vapor-to-air 
heat transfer offer potential savings in 
material and air pumping requirements 
when compared to conventional finned 
circular tubes in use today according 
to the research reported herein. In- 
creased heat transter effectiveness aris- 
ing from greater utilization of the sur- 
face of the streamlined fin will permit 
reduction of the size of a single bank 
heat exchanger by as much as 35 to 50 
percent over the range of air velocities 
studied (400 fpm to 2800 fpm). 

Pressure losses range from !/, to !/2 
those for finned circular tubes with cor- 
responding reduction of air pumping 
requirements of 4 to 16 percent for a 
given air velocity. Further reduction in 
air pumping requirements (for particu- 
lar applications) result from the lower 
air quantity required for a given heat 
transfer. 


The data reported apply only to 
heating or dry cooling processes and 
additional study is needed to com- 
pletely evaluate the utility of the finned 
streamlined tubes. While not commer- 
cially available at present, this re- 
search may well indicate the shape of 
heat transfer surface in the future. 

This report is based upon Mr. Adams' 
thesis submitted recently in partial ful- 
fillment of the requirements for the de- 
gree of Master of Science in mechani- 
cal engineering at Texas A & M. He is 
continuing study for a PhD in mechani- 
cal engineering at Oklahoma State Uni- 
versity with special emphasis on heat 
and power. The author's experience 
ranges from work in the various crafts 
associated with installation and oper- 
ation of heating, piping, and air condi- 
tioning systems to instructor in the hy- 
draulics laboratory of the Illinois Insti- 
tute of Technology. 
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Finned Streamlined Heat Exchanger Tubes 


A HEAT EXCHANGER may be defined as a device 
constructed in a particular manner for the ex- 
plicit purpose of transferring energy from one 
substance to another. The performance of heat 
exchangers in the field of heat transmission is of 
vast importance from the standpoints of econom- 
ical production and operation, unit compactness, 
and inexpensive maintenance. Much work has 
been done on cross-flow finned tube heat ex- 
changers to obtain these desirable characteristics. 
The heart of this type of heat exchanger is the 


heat exchanger tube and in order to make the 


bare tube more effective in transferring heat, fins 
are attached to it. An important criterion which 
makes one finned tube function better than an- 
other is their relative geometrical shapes 

To date, one of the most commonly employed 
finned tube shapes is that with a circular cross- 
section. The finned circular heat exchanger tube 
has been studied extensively, both experimental- 
ly and mathematically. It was found that it has 
an economical production but that it has low 
heat transfer rates and high pressure losses. In 


consequence, its unit size is bulky and its opera 


1 STREAMLINED and circu 
lar finned tube cross sections 
used in this research are shown 
here approximately 7 actual 
size. The fin area and wetted 
tube perimeter are the same for 
both tubes. Copper fins were in- 
dividually soldered to the cop- 
per tubes. The circular tube 
O.D. was 1% inches and this 
dimension was used as the 
hydraulic diameter to evaluate 
Reynolds number for both tube 
shapes as their wetted perim- 
eters were equal. A_ single 
tube of each shape was tested 
in this research 
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tional costs are high. According to recent data* 
by the author, the finned streamlined tube may 


make an excellent heat exchanger tube in that its 


lem att mpiex and 


high heat transfer rates are accompanied by both 
low pressure losses and economical operation. A 
comparative study of these two types of finned 
tubes will reveal these differences in overall per- 


formance 


What the Tests Show 


To obtain a consistent set of data for an ac- 
curate comparison of the two shapes of finned 
tubes, it was necessary to study the bare tubes 
as well. Fig. 1 shows the shapes of fins used and 
Fig. 2 shows the complete bare and finned tubes 
For each of the bare tubes the outside perimeter, 
the wall thickness, and the length were equal 


Fins of equal surface area, spacing, and thick- 





™~s.. 


ness were soldered (to insure a good thermal 
seal) on identical respective tubes. All fins and 
tubes were made of copper. In this way, any dif 
ferences incurred in performance characteristics 
were primarily related to the relative geometrical 
shapes of the finned tubes. 

Water near the boiling point was passed 
through the tubes and ambient air was forced 
cross-flow over the tubes. All temperatures were 
measured with thermocouples and all pressures 
were measured using inclined water manometers 
The heat transfer rates were based on the water 
side measurements since this method was most 


accurate 


Measured Heat Transfer Rates 


Primarily, the heat transfer rates from and 
the pressure losses over the tubes were evalu- 
ated. When plotted on log paper versus the air 
flow [Reynolds number (Nr) }, these values 
approximated straight lines. The derived equa- 
tions for the heat transfer (Q) per degree mean 
temperature difference (AT) between the air 
and water (overall conductance) were thus 
found to be as follows: 

1) X, 0.0283 (Np. ) 
deg F 
0.9760 (Np, ) 


* Btu per hr per 


Btu per hr per 
deg | 
0.1000 (Np, ) Btu per hr per 


deg F 


Properties of bare and finned tubes studied in this ex- 
periment are listed here. Geometry of streamlined and 
circular tubes was identical so data tabulated apply to both 





Fit 


2 FINNED and bare test sections of each tube were com- 


/ : : é Perimeter, ng Wall Thickness 
bined to provide the section under test with a water 


straightener section. Each test section was 23% in. long . 


and the total length of each tube type was 4 ft 
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Overall conductance (X), Btu per hr per deg F 





3 OVERALL CONDUCT- 
ANCE of bare and finned test 
sections is plotted here as a 
function of Reynolds number. 
The conductance was computed 
from measured heat transfer on 
the water side of the tubes and 
mean temperature difference be- 
tween air and water 








10 
Reynolds number X!0~* 


0.5530 (Np,)°*" Btu per hr per 
deg F 


Q/AT and the sub- 


script be refers to bare circular, fe to finned cir- 


In these equations, 4 


cular, bs to bare streamlined, and fs to finned 
streamlined tube. A graphical representation of 


these equations 1s shown in Fig. 3 


Fin Effectiveness Defined 


Combining the proper equations results in two 
dimensionless ratios which are defined here as 
the fin effectiveness. They are: 

5) Apes Aa 34.55 (Np, )°-*** 

6) Xyz_/Xo, $.52 {Ny} OO 
These equations are shown in Fig 4. It is im- 
portant to note that the effectiveness of the 
streamlined fin is almost constant whereas it 
decreases markedly for the circular fin as the 


air flow is increased. 


Since the air side resistance (resistance is the 
reciprocal of conductance) equals the overall 
resistance minus the water side resistance (neg- 
lecting the resistance of the copper), calcula- 
tions of the fin effectiveness based on the air 
side conductance shows that for the streamlined 
fin, fin effectiveness actually increases with air 
flow rate (Fig. 4, curve 6’). Thus, when the in- 
ternal conductance is very high, as is the case 
with a boiling or condensing liquid, the fin effec- 
tiveness will increase. Notice that the fin effec- 
tiveness of the circular fin still decreases marked- 


ly (Fig. 4, curve 5’). 


Compare Heat Transfer Rates 


Now, consider the ratio of the conductances 
for finned streamlinec and circular tubes: 
Xts/Xte = 0.560 (Np) 
For the range of air flows investigated, the 
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L- Streamlined tubes 


4 FIN EFFECTIVENESS for 
streamlined and circular tubes 
is plotted here. Fin effective- 





ness was computed as the ratio 
of conductance for a finned tube 
to that for a bare tube of the 


b 


same geometry. Solid lines (5 


Fin effectiveness 


and 6) are fin effectiveness 
based upon overall conduct- 
ance; dashed lines (5’ and 6’) 
are fin effectiveness based upon Crests tebts 
air side conductance 











10 
Reynolds number X |0~* 





finned streamlined tube transferred from 51 to 
89 percent more heat per degree mean tempera- 
ture difference than the finned circular tube 
This is a significant increase. This comparison Citi Ghia 
is based on the overall conductances to show 
clearly the relative eftectiveness of the two sur- 
faces in transferring heat for equal mean tem 
perature differences. The results given hereafter 


would not be changed significantly if the com 


parison was based on the rate of heat transfert 


alone. 


Measured Pressure Losses 


The pressure losses over the tubes can be rep 


Pressure loss (AP) X 10%, lb¢ per sq in. 


resented by the following equations: 


) AP, 0.04 (Np)? (Ib, per in 


i 


8) AP,, 2.46 (Ng.)*** (Ib; per in 
9) AP, 0.35 (Nxe)?®® (Ib; per in Streamlined tubes 


10) AP,, 1.80 (Na)? ** (by per in 
These equations are plotted in Fig. 5. From 


1 
20 30 40 


Reynolds number X |O~> 


5 PRESSURE LOSSES of streamlined tubes were less 
: than those of circular tubes as shown in these curves re- 
those over the finned streamlined tube in the lating pressure less and air velocity (Reynolds number). 











the dimensionless ratio 
AP,./AP;, = 0.512 (Np, )' 
it can be shown that the pressure losses over the 
finned circular tube vary from 2.6 to 3.8 times 
range of air velocities used. Again, this is a sig- The finned circular tube had pressure losses varying from 
fc: , 2.6 and 3.8 times those of finned streamlined tube over 
nincant increase. the range of air velocities used 
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Fluid Flow Theory Helps Explain Performance 


An old axiom in engineering says that to in- 
crease the heat transfer from a particular surface 
the turbulence about that surface must be in- 
creased which, as a result, will tend to increase 
the pressure losses. Indeed, it is a compromise to 
regulate the fluid flow about the surface such 
that a particular rate of heat transfer is not ac- 
companied by intolerable pressure losses. The 
finned circular tube obeys this compromise in 
that it achieves practical rates of heat transfer 
only by suffering high pressure losses. However, 
the finned streamlined tube seems to violate this 
axiom because its high rates of heat transfer are 


associated with low pressure losses. 


Separation Affects Circular Tubes 


To explain this, first consider a circular cyl- 
inder immersed in a fluid flowing normal to its 
axis. The fluid (air in this case) will separate 
from the surface of the cylinder due to the in- 
ability of the kinetic energy of the fluid to over- 
come the adverse pressure gradient about the 
rear half of the cylinder. The fluid will separate 
about 80 degrees, measured from the front sur- 
face of the tube, for air flowing in the turbulent 
zone (Nre> 1000) and up to approximately 
Nr 100,000 (separation point was constant 
for this study since this range of Reynolds num- 
ber was 5000 < Nr. 35,000). At this point, 
there will be a minimum in the surface heat 
transfer conductance that will reduce the aver- 
age conductance about the surface significantly. 

The pressure losses over the rear half of the 
cylinder will be high because a portion of the 
kinetic energy of the separated fluid will be 
transformed into fluid internal energy instead of 
overcoming the pressure gradient. Thermody- 
namically speaking, the pressure loss times 
the volume of flowing fluid will equal the in- 
crease of the internal energy of the fluid (neg- 
lecting the minute change in the fluid kinetic 
energy and volume due to its expansion to a low- 
er pressure). This is sufficiently accurate for 


small pressure changes. These pressure losses 


create what is commonly called drag forces 
about the surface (drag forces are produced by 
skin friction too, but are negligible when speak- 


ing of turbulent flow). 


Streamlined Tubes, No Separation 


For a streamlined body, the fluid will not sep- 
arate from the surface because of its gradual 
curvature which allows the kinetic energy to 
overcome easily the gradual pressure gradient. 
However, at very high velocities, the fluid may 
separate from the rear of the tube. Since there 
is NO separation point, the average conductance 
will be high and the pressure losses low. The 
pressure losses are produced primarily by skin 
friction. This reasoning can be used to explain 
why the bare streamlined tube more effectively 
transferred heat and suffered lower pressure 
losses than the bare circular tube. These results 


have been borne out by other investigators. 


Relate Flow and Heat Transfer 


Now, consider any body placed in a stream 
of fluid. At small fluid velocities (viscous forces 
large compared with inertia forces) there is 
vorticity, or circulation, in the whole region of 
flow around the body. For large velocities (vis- 
cous forces small compared with inertia forces), 
there is a field of flow in which the vorticity is 
confined to a small layer along the surface of 
the body and in a wake behind the body, where- 
as the rest of the flow remains, practically speak- 
ing, free from vorticity. As a result, for very 
small velocities the fluid around a heated body 
is affected uniformly on all sides. 

However, with increasing velocities the region 
affected by the higher temperature body shrinks 
progressively into a narrow zone in the immedi- 
ate vicinity of the body and into a tail of heated 
fluid behind it. From the above reasoning, it is 
seen that the circular fin becomes less effective 
with increasing fluid flow because the amount of 


fin surface area located in the vorticity or in- 


. 
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6 SIMILARITY between tempera- 
ture and vorticity (or circulation) dis- 
tribution in the neighborhood of a 
heated body in a stream of fluid is 
shown here. The dashed lines 1, 2, 
and 3 indicate regions of increased 
local velocity and turbulence for low, 
moderate, and high flow velocities, 
respectively. These also indicate re- 
gions of high temperature. The fins 
are superimposed upon the vorticity 
distribution. Note that the streamlined 
fin has a greater portion of its surface 
area in the zones of high velocity and 


turbulence 


creased temperature zones decreases markedly 


(Fig. 6). 


For the streamlined fin (Fig. 6), the decreas- 


ing region of increased temperature is advan- 
tageous since the fin was designed so that most 
of its surface area (for moderate air velocities ) 
was located in these zones of vorticity and high 


temperature (essentially high velocity and tur- 


bulent zones). Since the vorticity and fluid 
stream disturbance is less for the streamlined 
body than for the circular body, the zones indi- 
cated in Fig. 6 will be larger for streamlined 
tubes than for circular tubes for equal fluid 
flow. Thus, the utilization of these zones by the 
streamlined fin is indigenous to its high fin 


effectiveness. 


Comparison of Practical Design Considerations 


Now compare the performance of the two 
finned tubes practically, considering unit size, 
economics of operation and production, and 
maintenance. 

@ Unit-Size 

a) The physical size of a finned tube heat ex- 

changer, where heat transfer is the design fac- 
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tor, will primarily depend upon the number or 
length of tubes necessary to transfer the re- 
quired amount of energy. For the single tubes 
discussed here, it is assumed that the heat trans- 
fer from them is proportional to their lengths. 
This is approximately valid remembering that 
the temperature drops across each respective 





length were small in comparison to the overall 
temperature differences between the heat ex- 
changing mediums. The amount of heat trans- 
ferred from Y-length of finned streamlined tube 
is: 

(m) Xj, = Y/L;, 0.553 (Np.)°**! Btu per 

hr per deg F 

The heat transferred from L;--length of finned 
circular tube is: 

(n) Xo = Ly-/Lye [0.976 (Ny. )°*7*} Btu 

per hr per deg F 

The length of finned streamlined tube that 
will transfer the same amount of heat as the 
finned circular tube is found by equating (m) 
and (n) where Lye = Lys: 

Y 10.976 (Ny, )****/0.553 (Ny, )o) X Ey, 

Y 1.77 (Nae)? X Ly, 

For the range of air flows used, Y decreased 
from 0.66L;- when the minimum duct velocity 
was 400 fpm to 0.53L;- when the maximum duct 
velocity was 2800 fpm. This would result in a 
34 to 47 percent reduction in material (recall 
that the material per unit length is the same for 
both cases). 

b) When air flow and heat transfer are de- 
sign factors, the amount of material reduction 
would be even greater. This is because of the 
higher velocities which would occur with equal 
air flow but the smaller surface area required 
for streamlined tubes. 

Incidentally, the finned circular tube studied 
in this research had fins mounted perpendic- 
ular to the axis of the tube, whereas in practice, 
spiralled finned circular tubes are commonly 
used. The results were checked between the two 
at moderate air velocities and it was found that 
the latter type of finned tube had slightly better 
heat transfer characteristics, but higher pressure 
losses, than the former finned tube. These dif- 
ferences are largely due to the effect of the pitch 
angle and wavy surface of the spiralled fin on 
the amount of turbulence created between each 
fin. Thus, the above results would not be changed 
significantly. 

@ Economics of Operation 

As a result of the above mentioned reduction 
in material needed (para. a), the air flow can 
be similarily decreased. This would mean a sub- 
stantial savings in air pumping requirements. 
The pumping requirements can be further re- 


duced by virtue of the low pressure losses over 
the finned streamlined tube. For example, a re- 
duction of from 4 to 16 percent in pumping 
requirements was observed for the finned 
streamlined tube relative to the finned circular 
tube for equal tube lengths and air flows. 
@ Economics of Production 

It is realized that the productions costs for 
the finned streamlined tube will be greater than 
those for the finned circular tube. However, the 
substantial savings in material discussed above 
could possibly more than offset these increased 
costs. 
@ Maintenance 

The internal maintenance of the finned 
streamlined tube should be comparable to that 
of the finned circular tube if it is used in a sys- 
tem involving non-corrosive and non-scale pro- 
ducing mediums (for example, refrigeration sys- 
tems employing halocarbon refrigerants). If 
water or some other corrosive and scale produc- 
ing substance is used, the maintenance may be a 
problem due to the cross-sectional shape of the 
streamlined tube which could make internal 
cleaning more difficult than for the circular tube. 
The external maintenance should be about the 


same for both cases. 


Where They Could Be Used 


The chief applications of the finned stream- 
lined heat exchanger tube would be in the re- 
frigeration, heating, and air conditioning fields. 
Its use in large industrial units would be ad- 
vantageous from the standpoints of unit com- 
pactness and economical operation. The results 
presented here were for its use as a single tube 
condenser (internal medium could just as well 
have been a condensing liquid), but could ap- 


ply equally as well for its use as a single bank 


evaporator or condenser. Further work is neces- 
sary for the study of its use in multiple bank 
evaporators and condensers. 

Extended research on the subjects discused 
above and on the development of an optimum 
streamlined fin-and-tube shape will be required 
to completely evaluate the utility of the finned 
streamlined tube over that of the finned cir- 


cular tube. 
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WHERE’S THE BOILER? 


No need to worry about delivery when you use a 
Weil-McLain sectional cast iron gas or oil boiler! Any 
Weil-McLain boiler, regardless of capacity can be 


passed through an ordinary door, section by section! 


In new buildings, construction need not wait for 
boiler installation; the boiler can be assembled after 
the job is under roof. In an old building, if a boiler 
is to be completely replaced, a new Weil-McLain unit 
can be moved in without tearing out walls. 














A Weil-McLain boiler also provides a hedge against 

future needs. If additional capacity is required, a 

The sections of any second boiler can be installed to supplement the 

Well-Meleia Ges or original boiler...or additional sections installed in 

Oil Boiler, regardless : 

of capacity, can be the present boiler. 
moved through an or- 


dinary doorway. Sectional Weil-McLain boilers offer these addition- 
al advantages...less boiler room space needed... 
longer life because built of corrosion-resistant cast 
iron...strain-free assembly with short draw rods... 
tested and rated by I=-B=R...easy maintenance. 


Weil-McLain boilers for commercial, industrial and 
GAS BOILERS \ institutional installations are available for gas, oil, 
Capacities to heavy oil, combination gas— light oil, or coal. For full 
3,354,000 BTU/hr. a ad : , Apes Pie 
information write Weil-McLain Company, Michigan 
City, Indiana, or see Engineer’s Product File or 
Sweet’s Architectural File. 


OIL BOILERS Se et 
Capacities to ‘ fat i 3 
2,942,500 BTU/hr. oo a ‘ C 
CAST IRON BOILERS 


‘‘Boilers with a future” 





WEIL-McLAIN COMPANY, inc. + DEPT. AA-2]1+ MICHIGAN CITY, INDIANA 
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New Spence Temperature Control System 


Gives Unusual Control Accuracy 


TYPE A PRESSURE PILOT 
(AIR LOADED) 


STEAM CONTROL PIPE 


DELIVERY PRESSURE 
(i.e. HEATER PRESSURE) 
GAGE 








a 

















MAIN VALVE 
(i.e. TYPE EA 
PRESSURE 
REGULATOR) 








— 


AIR SUPPLY 


FILTER REGULATOR 


AIR LOADING 
PRESSURE GAGE 


AIR SUPPLY GAGE 


T40 4 HEATED WATER 


AIR PILOT OUT 


\ 























CONDENSATE 
OUTLET 


TYPE EAT40 AIR-CONTROL TEMPERATURE REGULATOR (Patent Pending) 


installation the new 

Spence air-control temperature regu- 

lating system provided: 

e +5°F control accuracy under wide 
and instantaneous load swings of 210 
to 80 gallons per minute. 

e Upto 50% reduction in cost as com- 
pared to instrument systems of simi- 
lar accuracy. 

This unique cascade-type control with 
throttling range adjustment independ- 
‘ent of maximum heater pressure was 
developed to meet today’s demand for 
greater control accuracy. 

Additional features of the new Spence 
Temperature Control System include: 
e 200°F wide adjustable temperature 

range 

Adjustable speed of steam pressure 

change , 


In a_ recent 


140 


Over and under temperature pro- 

tection 

Pressure limit control 

l‘ast response 

Very low air consumption 

Field reversible for heating or cooling 

The Spence Type EAT Air Control 
Temperature System, when properly in- 
stalled, will tame wide ranging, fast 
changing loads of instantaneous heat- 
ers and modern heat exchangers. The 
cascade principle plus the use of an 
extremely fast responding bi-metal tem- 
perature sensing element reduce time 
lags and provide control stability. 
Here’s how the 
new Spence system operates: 
Quick response is based on a bi-metal 
temperature sensing element. 


Temperature pilot continuously reg- 
ulates a loading air pressure. 

This loading signal, when applied to 
a pressure regulator to reflect heater 
temperatures, causes it to adjust the 
main valve as changes in load require. 

Spence has also developed a new 
pressure control system based on this 
same cascade principle. This system has 
a control accuracy of 2 psi or better 
from positive pressures through the 
vacuum range to 30” Hg. 


For complete information on these 
new air controlled temperature and 
pressure control systems, write for 
your copy of Bulletin 9. 


SPENCE ENGINEERING COMPANY, INC. 
Walden. New York SE-148 
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Men in white clean and sterilize Adsco Expansion 
Joints with steam and detergents, dry, and hermetic- 
ally seal them in polyethylene bags. At an Air Force 
Titan missile base. system contamination is less than 
25 parts per million, with no particle larger than 150 


microns. 


Cleanliness of this magnitude reveals the slightest 


imperfection. The construction of these expansion 


joints which glisten like diamonds is revealed as not 
just good, but perfect; one slip could bring disaster. 
When special designs and/or services with quality 
workmanship and dependability are required... call 


on Adsco. 
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ADSCO 

EXPANSION JOINTS 
BEING SCRUPULOUSLY 
CLEANED BEFORE 
OPERATION 


ADSCO DIVISION 


20 MiltlBuURN STREET 


BUFFALO 12 NEw YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 








PRESSURE 
SEAL 
VALVES > 


High Tempadio— pe 
Drpssure Slam. SUVCE. 


— TIGHTNESS NOT AFFECTED 
BY TEMPERATURE CHANGES 


““See...No heavy bonnet bolts to adjust 
on R-P«C Pressure Seal Valves”’ 


“The R-P&C Pressure Seal Valve pictured here is an outstanding ex- 
ample of a modern valve designed for modern service. Built to give 
absolute tightness under high temperature, high pressure conditions, 
it has no heavy bonnet bolts to adjust. Instead, bonnet bolts and 
flanges are replaced by a pressure seal bonnet joint which completely 
eliminates leakage even when pressure and temperature are reduced 
during a line shutdown. Moreover, the bonnet joint on this valve may 
be removed and reassembled with greater ease than a conventional 
bolted bonnet.” 

Notice, too, that this valve has a compensating type wedge which 
adjusts for tight closure and overcomes sticking or jamming when 
wedge is seated. 

Castings for all pressure seal valves are produced in R-P&C’s own 
steel foundry and are subject to critical internal examination by our 
own Radiographic X-ray equipment. 

R-P&C Pressure Seal Valves are available through 14” size in Gate 
Valves and through 8” size in Globe and Lift Check Valves. All are 
available in the 900-1500 and 2500 pound classes. 

For complete details about pressure seal valves or any valve in the 
R-P&C line, consult your R-P&C distributor. 


R-P:.C VALVES 


R-PaC Valve Division, American Chain & Cable Company, Inc. 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 


Heating, Piping & Air Conditioning, February 1961 





‘ “Here's why I’m switching tn 
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.../1 can get just the fin spacing, 
tonnage and CFM | want.” 


Now, Halstead & Mitchell gives you a choice of 6, 7, 8 or 10 fins 
per inch . . . makes it much easier to match a central fan-coil unit 
to a particular job or to meet specifications. 


And look what else H&M offers: a selection of three coil face areas on couen 
for each model; direct expansion or chilled water cooling coils (1 AIR HANDLER 
to 8 rows) ; hot water, standard steam or non-freeze steam heating 

coils (1 or 2 rows) ; cooling capacities of 3 to 92 nominal tons with 

880 to 47,750 CFM; Turbu-Flo coils arranged for right or left- 

hand connections; horizontal or vertical mounting for discharge in 

any direction . . . and every accessory item you need to simplify 

your installation. 

Why don’t you check H&M Central System Air Conditioners? 

Call your wholesaler or write for Bulletin AHU-100. Halstead 

& Mitchell Co., Dept. C2, Bessemer Bldg., Pittsburgh 22, Pa. 


Central System Air Conditioners - Air-Cooled Condensers - Cooling Towers - Water-Cooled Condensers 
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HI-PRESSURE ALUMINUM FOIL 
SEALING TAPE 






GLASS CLOTH INSULATION 
SEALING TAPE 





SOUND AND VIBRATION 
DAMPING TAPE 


SILVER CLOTH INSULATION 
SEALING TAPE 





VINYL INSULATION 
SEALING TAPE 


PERMACEL 


NEW BRUNSWICK, NEW JERSEY « TAPES+ ELECTRICAL INSULATING MATERIALS « ADHESIVES 


SOLVED: 
The problem of 


cleaning electronic air cleaners 


Exclusive Flutter-Jet washing thoroughly sweeps away collected dirt 
— prevents breakdowns, reduces maintenance, increases efficiency! 


In the past, cleaning an air cleaner has 
been an expensive and inefficient proc- 
ess. Now, Honeywell has solved the 
problem of breakdown, high mainte- 
nance and poor efficiency with an ex- 
clusive Flutter-Jet washing system. The 
Flutter-Jet, a flexible rubber nozzle, 
sweeps the air cleaner with a powerful 
stream of water. Attached to a moving 
manifold, the Flutter-Jet assures com- 


plete cleaning—including all corners. 


Fogging eliminated—Tests run by 
Honeywell engineers prove the Flutter- 
Jet nozzle keeps water in larger drop- 
lets as it strikes the surface to be 
cleaned, thus assuring greater washing 
action. Others, with cone shaped noz- 
zles, tend to fog the water and reduce 


washing efficiency. 


Less pressure required—The Honey- 
well Electronic Air Cleaner with Flut- 


ter-Jet washing, requires as little as 10 
pounds of water pressure. Others with 


spray-type washing need 30 pounds. 


Cannot be clogged by accumula- 
tions of salts and impurities in the water 
supply which frequently obstruct other 
types of nozzles. This means less main- 


tenance, more trouble-free operation. 


Added cleaning ease—The Honey- 
well washing cycle includes a dirt- 
emulsifier spray to coat the clean plates, 
allowing dirt to be washed off more 


easily every time the cleaner is washed. 


Pays for itself—A Honeywell Air Re- 
covery System, consisting of an elec- 
tronic air cleaner and one or more char- 
coal filter panels, is often the answer to 
air pollution problems. This system can 
pay for itself by reducing the need for 


additional air conditioning equipment 
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and lowering operational costs during 
both heating and cooling seasons 

Whatever your fresh air problems, 
you'll find that a Honeywell Air Re- 
covery System—coupled with exclusive 
Flutter-Jet washing—can be engineered 
to match your exact requirements. This 
revolutionary new innovation in air 
cleaning assures you of air that’s fresher 
than that obtained outside. 

For further information, call] your 
nearest Honeywell office. There are 112 
Honeywell offices conveniently located 
throughout the nation. Or, write 
Honeywell, Dept. AC-2-54, Minneap- 


olis 8, Minnesota. Sales and Service 


offices in all principal cities of the world. 


Honeywell 


ra) Fait to Couto 
noms Since tee6 
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DUCT HEATERS 


COMPLETE RANGE OF CAPACITIES. 8 sizes—50,000 to 250,000 Btu/hr. By twinning 
FULL LINE OF BLOWER 


the units you can get capacities up to 500,000 Btu/hr. 

PACKAGES. Open and closed types suitable for heating and air conditioning. 
CONTROLS. Exclusive valve and pilot can be mounted on either side. SLIP JOINT 
DUCT CONNECTIONS and guide holes in flanges speed up fastening. SERVICE IT 


FROM REAR. No more bottom servicing. TRI-ALLOY HEAT EXCHANGER. Provides 
faster heat transfer, minimizes noise and resist- 


FROM BRYANT 
GAS-FIRED DUCT HEATER LINE ance to air flow. Three-way protection against high 
DRAFT HOOD can be reversed to facili- 


temperatures, Corrosion and condensation. 
tate flue connection. For complete product information call your local Bryant Dis 


tributor or Factory Branch, or write Bryant Manufacturing Co., Indianapolis, Indiana 
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R/M RUBBER 
EXPANSION JOINTS 
AND PIPE 


Precision engineered expansion joints 
overcome pipe expansion stress, insu- 
late against noise and vibration, avoid 
misalignment. 


@ MAXIMUM RESISTANCE TO SHOCK 

© GREATER RECOVERY FROM MOVEMENT! 
e@ NO EMBRITTLEMENT WITH AGE 

@ REQUIRES NO GASKETS 

@ ABRASION AND CORROSION RESISTANT 


CONDOR FLEXIBLE RUBBER PIPE 
replaces pipe lines subject to noise and 
vibration. Outlasts iron or steel. No 
leaky joints at bends. Easy installation. 
Write for Bulletin M685. 


CONDOR V-BELTS 

For heavy industrial multiple belt units. 
@ PRECISION MADE 

e@ SMOOTHEST RUNNING V-BELTS MADE 
@ MORE GRIP, LESS SLIP 

e LONGER, TROUBLE-FREE SERVICE 

e@ LOWER DRIVE COSTS 


NEW R/M CX V-BELT* 
© EXTREMELY QUIET... VIBRATION-FREE 


@ ONLY FULLY-MOLDED, FULLY-JACKETED 
NOTCHED V-BELT 


e FOR SMALL PULLEYS 

e FLEXIBLE, RUGGED, STRONG 

e@ OUTLASTS OTHERS UP TO 8 T01 
@ NO FLEX-CRACKING 


e HOLDS SHAPE AND EFFECTIVE LENGTH 
WITHOUT STRETCH 


*Made for original equipment. Patented 











ENGINEERED 
RUBBER 
PRODUCTS 

. «+MORE USE 
PER DOLLAR 


SMOOTH 


AA AAA 


LENGTH-MATCHING 
ELIMINATED WITH 


R/M POLY-V’ DRIVE 


For industrial air conditioning blowers, pumps and compressors — 
wherever heavy duty power equipment is required—no drive com- 
pares with patented R/M Poly-V! Major causes of V-drive trouble 
are engineered out of Poly-V . . . length matching problems are com- 
pletely eliminated . . . drive-life is much longer . . . and just two 
Poly-V belt cross sections fulfill every heavy duty power requirement. 


MORE POWER...LESS SPACE...WITH RELIABILITY 


A single, endless V-ribbed belt runs smoothly over specially designed, 
precisely mating sheaves to deliver equal power in much less space 
than conventional V-drives—or much more power in the same space. 
Excessive vibration, noise, belt and sheave wear . . . all are eliminated 
with Poly-V. And Poly-V Belt can’t sink into sheave grooves under 
loads; maintains complete contact-pressure, constant speed ratios 
for smoother, cooler, quieter running performance, no load to full load. 
Let an R/M representative show you how R/M Poly-V Drive can 
give you greater VIBRATIONLESS power delivery, greater drive 
dependability, longer life for your air conditioning or heating equip- 
ment applications. Write for Bulletin M141. 


WHEN YOU CHANGE DRIVES... 
CONVERT TO R/M POLY-V DRIVE AND BE SURE! 





RMIoos 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, 


PASSAIC, NEW JERSEY 
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HERE’S WHY 


WITCOLITE 
INSULATES 
UNDERGROUND 
HOT (OR COLD) 
PIPELINES 


Diagrammatic cross section of pipeline BEST 
insulated with Witcolite.® 


Witcolite is a granulated, resilient adhesive ma 
terial which is easily installed. After curing, three 
zones of insulation are formed: 

A) cured zone — insulating and anticorrosive area 
locked around pipe. B) sintered zone — air-pock- 
eted insulating area...moisture barrier. C) gran- 
ular zone —loose particles providing maximum 
thermal insulation. 


WITCOLITE OFFERS ALL THESE ADVANTAGES 


3 LABORATORY-CONTROLLED Grapes of granulated particle size assure perfect high thermal 
insulation of underground hot pipes...even with pipes alternately conveying hot and cold 
liquids. HIGH THERMAL INSULATION is the result of Witcolite’s three zone protection. 
The product resists physical breakdown and adheres resiliently to pipes as they expand 
and contract with temperature changes. HIGH CORROSION RESISTANCE protects pipes 
permanently against acids and alkalis found underground. Witcolite is also effective 
against electrolytic processes, HIGH WATER RESISTANCE, results from the surface tension 
differential between water and Witcolite. No wetting of the underlying surface occurs. 

Lowest cost of any quality material on an installed basis is an extra plus with Witcolite. 

For further information or technical literature on Witcolite, simply write or call the nearest Witco 
office listed below for your local representative's address. 


Witcolite is delivered to your job 


AIRS WITCO CHEMICAL COMPANY, Inc. 


PIONEER PRODUCTS DIVISION pag site in convenient, easily handled 
Dept. 81-01, 122 East 42nd Street, New York 17, N.Y. P 50 pound multi-wall paper bags. 





Sales offices: New York « Chicago « Los Angeles « Toronto and Montreal, Canada 
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EQUIPMENT DEVELOPMENTS 


Three Absorption Coolers 
Expand Line to 12 


Automatic 
100, 455. and 530. tons. 


units in capacities of 
Features 
single-shell, hermetic design permit- 
ting low-ceiling installation and pre- 
venting air leakage. Unit completely 
automatic. Nine other capacities from 
100 to 530 tons available. The 


Trane Ea. La Crosse. iH is. 


Evaporative Condensers 
Have Free-Draining Sump 


Centrifugal fan. blow-through type 
units with a base capacity range of 
15 to 300 tons. Float valve and 
strainer contained in external sump 
box. allowing easy access. Units have 
free-draining “V™-bottom sump and 
heavy gage hot-dip galvanized cas- 
ings: full weight 34 in. steel pipe 
condensing coil. and all-welded sump 
hot-dip 


fabrication. Either fluorinated hydro- 


tank are galvanized after 
carbon refrigerants or ammonia can 
be used. Bulletin 21-A sent on re- 
quest. Forseille Products. Inc., 
P.O. Box No. 6755. Baltimore 4, 
Varyland. 


Three Pass Packaged Boiler 
Fired by Oil, Gas, Oil-Gas 


A firetube unit has burner and 
furnace located on its left side at the 
horizontal center line to allow boiler 
feed injection and natural thermal 


Heating, Piping & Air Conditioning, 


circulation to augment each other. 
Thermal shock eliminated. Unit is of 
three pass design with no tubes di- 
rectly above or below furnace. Fired 
by oil, gas or gas-oil. original firing 
can be converted in the field without 
burner modification. Sizes 50, 60, 
70, 80, and 100 boiler hp available. 
Bulletin No. 1275 sent on request. 
Orr & Sembower. Inc.. P.O. Box 
1138, Reading, Pa. 


Sheet Metal Feed Table 
For Duct Fabricating 


Used in duct fabricating processes 
to transfer sheets of galvanized metal 
from a snap-lock machine to a roller 


machine. Snap-lock forming, rolling. 


beading, and crimping is accom- 
plished in one continuous automatic 
operation. Vaplewood Div. of 
Rockford Machine Tool Co., 2500 


Kishwaukee St., Rockford, Ill. 


Airfoil Centrifugal Fans 
From 440 to 560,000 CFM 


For air supply and exhaust in air 
conditioning. ventilating, industrial 
processing or mechanical draft appli- 
cations. Volumes range from 440 to 
560,000 cfm with 14, to 30 in. SP and 
temperatures to 800 F. Low hp re- 
quirements permit use of small mo- 
tors. Sizes 121, to 89 in. in five 
classes of construction. Chicago 


Blower Corp., Franklin Park, Ill. 





directly for more details. 





INFORMATION on capacities, dimensions, applications, and special fea- 
tures in each EQUIPMENT DEVELOPMENT item is presented in accordance 
with material furnished by the manufacturers, who may be contacted 
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@ New Books and Reports... . . 201 
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EQUIPMENT DEVELOPMENTS 


Continued 





Fractional HP Motors 
In Two Frame Sizes 


Available in 1/20, 1/12, 1/8, 1/6, 
1/4, 1/3, 4%, and 34 hp ratings. Ca- 
pacitor-start, split-phase, and _poly- 
phase units made in frame sizes 48 
and 56; repulsion-start induction-run 
models come in frame size 56. Open 
protected; totally-enclosed, fan- 
cooled; totally-enclosed, non-venti- 
lated; and explosion-proof enclosures 
available. Built-in thermal protectors 
- Reliance Elec- 
24701 


included in units. - 
tric and Engineering Co., 


Euclid Ave., Cleveland 17. 





Variable-Speed Motor Pulley 
Has 3 to 1 Drive Ratio 


For use with centrifugal pumps 
pum} 


and other equipment. Ratings of 1 


through 15 hp. Output speeds range 
from 2200 to 141 rpm with a three 
to one speed variation utilizing 1750 
or 1160 rpm motors. Sterling 
Electric Motors, Inc., 5401 Telegraph 


Rd., Los Angeles 22. 





Roof-Top Air Conditioners 
Equipped With Heating Unit 


Designed for one story buildings. 
available in year ‘round models or 
cooling or heating only. Heating in- 
put capacities for natural, mixed, 
manufactured, or LP gas are from 
100,000 to 200,000 Btu per hr with 
five tons cooling; 100,000 to 300,000 
Btu per hr with 714 tons cooling; and 
150,000 to 300,000 Btu per hr with 
10 tons cooling. Units circulate air 
through a short concentric supply-re- 
turn duct and ceiling diffuser, lo- 
cated directly below unit. Form No. 


JS-314S sent on request. Janitrol 





Air Conditioner, Packaged, Roof 154 
Air Conditioner, Packaged, Roof 150 
Air Distribution System 150 
Boiler, Packaged ig. 4a\ i, 
Burners, Gas Power Conversion . 160 
Circulator, Hot Water 160 
Colis, Maritime .........-... 164 
Condensers, Evaporative ...... 149 


Contactors, Starters, Air Condi- 
Se .. 158 


Controller, Boiler ........... 154 
Controller, Temperature é eae ee 
Cooler, Gas Absorption aoe Oa 
Coolers, Absorption .......... 149 
SOO TOUTE cn ccccccces 
Couplings, Clamp . 156 
Couplings, Clamp Serer o. Ver 
Drill, Portable Masonry ....... 152 
Drill, Portable Masonry 158 
SE II 0 vo G.a-as'g kas 4:66 0 
Fans, Centrifugal Airfoil 149 
Fans, High Temperature 160 
Fans, Packaged Ventilating ... 152 
Feed Table, Sheet Metal 149 
Fitting, T- . reer 
Geen, Getern BF .occcccsvcs Bae 
Heater, Infrared Gas ......... 154 
Heaters, Infrared Electric ...... 173 
Heaters, Portable, Gas 174 
Heaters, Portable, Oil ........ 176 
Heaters, Unit, Oil-Fired 158 
Heaters, Unit, Ventilating .... 164 
Housings, Colored, Fan 





Index To Equipment Developments 


Indicator, Combustion 

Meter, Radiation th aad 

Metering System Components, 
Boiler 

Mefsture Analyzer, Refrigerant 
Dn (os arUuasunerbauae 4 

Motor, Variable-Speed 

Motors, Electric 

Motors, Fractional HP 

Nibbler, Pneumatic 

Nibbler, Portable Pneumatic 

Particulate Analyzer 

Pipe Guides, Supports .. 

Pulley, Variable Pitch 

Pump, Condensation Return . 

Pump, Portable 

Regulator, Back Pressure 

Sealer Compounds 

Strainers, Basket 

Strainers, Pipeline ........... 

Template, Pipe Drawing 

Thermocouples 

Thermometer, Pipe 

Tubing, Flexible 

Valve, Relief 

Valves, Control 

Valves, Globe, Check ..... ’ 

Ventilator, Air, Recirculating ... 

Ventilators, Plastic, Roof 

ra 

Welders, A-C, D-C, Gas 

Wrench, Air Impact 








150 


Heating and Air Conditioning, Div. 
of Midland-Ross Corp., Columbus 16. 
0. 





Air Distribution System 
Features Perforated Diffuser 


A low-velocity, ceiling air distribu- 
tion system combines a “Fiberglas” 
air supply tube with a_ perforated 
metal bar diffuser. Also functions as 
a ceiling support, making possible a 
package installation providing air 
distribution, noise control, and light- 
ing. Owens-Corning Fiberglas 


Corp.. 717 Fifth Ave.. New York 22. 





Condensation Return Pump 
For Steam Heating Service 


Operating at both 1750 and 3500 
rpm, unit has heavy cast iron pump 
casings, receiver, and stainless steel 
pump shaft, available with packing 
or mechanical seal. Pump assembly 
may be removed without disturbing 
inlet and discharge piping. Unit will 
operate under maximum 20 in. of 
vacuum at 160 F. Carver Pump 
Co.. 1460 Hershey Ave.. 
la. 


Muscatine, 





Gas Absorption Cooler 
Uses Steam as Power Source 


With a capacity of 150 tons, capa- 
ble of cooling 40 million cu ft per 
day of sour well-head natural gas 
from 90 to 60 F. Power medium 150 
psig, steam, requiring 2100 lb per hr. 
Electrical power 3 hp plus cooling 
water pump load. Totally enclosed, 
explosion-proof electrical system. Bul- 
letin for model ““G-150-1”’ sent on re- 
quest. Statham Instruments, Inc., 
124 W. Olympic Blvd., Los Angeles 
64. 


Heating, Piping & Air Conditioning, February 1961 





e withstands heavy traffic 


e saves space 


e provides excellent air diffusion 


Anemostat Diffus-A-Plates for floor or sill application 
diffuse a pattern of conditioned air up the exterior wall 


and across the ceiling, insuring draftless comfort in the 
cl! 


— 
le —_ 


N THE SILL Ph . 


occupied zone. 





Suitable for heating, ventilating and cooling. Induction 
type Diffus-A-Plates can be used as separate units or in 
continuous sections. Due to the design of the discharge 
openings which measure 1 inch by 4 inch, these rug- 


gedly constructed diffusers are heel and pencil proof. 


Write for Anemostat Catalog DAP-70. 


ANEMOSTAT. 


ANEMOSTAT CORPORATION OF AMERICA 


10 East 39th Street, New York 16, N. Y. 
Representatives in Principal Cities ACI37« 


Heating, Piping & Air Conditioning, February 1961 151 





Now ... pull the fan wheel 
or motor while DeBothezat* 
, Bifurcator® Fan remains in duct. 


Not just an access door. 
Half the entire cone comes off. 


Speed up inspection... 
slash maintenance and 
downtime costs. 


This removable cone design 
is an exclusive feature found only 
on DeBothezat Bifurcator Fans. 


Published ratings on DeBothezat Fans tell you 
exactly what the complete fan unit puts out. No 
guess work —no allowance to be on safe side! 


EQUIPMENT DEVELOPMENTS 


Continued 





Electric Motors Provide 
Multiple Constant Speeds 


Available in two, three, and four 
speeds, with variable torque, constant 
torque, and constant horsepower mod- 
els. Motors rated from 1 to 100 hp; 
are a-c; two or three phase; open, 
enclosed, or explosion-proof; and 
have speeds from 3600 down to 450 
rpm. Bulletins 1005 and 1015 sent on 
request. Howell Electric Motors 
Co., 16316 W. Seven Mile Rd.. De- 


troit 35. 





Packaged Ventilating Fans 
Available in Seven Models 


For commercial. industrial, and 
institutional buildings. Seven direct 
drive models ranging from 12 to 3] 
in. sq. Made of aluminum, fans are 
available with a variety of 60-cycle 
motors. Rubber isolators assure quiet 
operation, along with four sound rat- 
ings available for different types of 
buildings. Automatic, motorized, and 
manual weather-stripped wall shut- 
ters available. Vodine Vig. Co. 





Ve Bothezat’ rans 





DIVISION OF 


American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


Divisions of American Machine and Metals, Inc. 


TROY LAUNDRY MACHINERY + RIEHLE TESTING MACHINES + DEBOTHEZAT FANS + 
CENTRIFUGALS + FILTRATION ENGINEERS + FILTRATION FABRICS « NIAGARA FILTERS « 


1500 DeKoven Ave... Racine, Wis. 





Portable Masonry Drill 
ego Has Vacuum Holding Base 


UNITED 


STATES GAUGE + RAHM INSTRUMENTS +« LAMB ELECTRIC COMPANY + HUNTER SPRING COMPANY 


GLASER-STEERS CORPORATION 


fe ecee2eeee THIS COUPON ANSWERED WITHIN 24 HOURS @ = = ee oe eee ~ 


DeBOTHEZAT FANS DIVISION, Dept. HPA-261 
American Machine and Metals, Inc. 
East Moline, Illinois 


looks good to me. Please rush descriptive literature at once. 


Gentlemen: Your new Removable Cone feature for DeBothezat Bifurcator Fans 


For drilling holes from 1 through 
12 in. in all building materials. Gear 
and rack mechanism allows rapid- 
feeding and retraction of bit while 
drilling. Vacuum base has _ holding 
pressure of 2000 lb. Unit equipped 





NAME 


FIRM NAME 


ADDRESS 


with a high torque electric motor and 
water swivel. Literature sent on re- 
quest. Molco Drilling Machines, 
Inc., 909 Franklin St., N.E., Wash- 
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Fully Automatic Bruner Softener 
supplies all soft water needs at Washington 
University’s new recreation center 


Architects for the Center: Hellmuth, Obata & Kassabaum, Inc., St. Louis Mo. 
Plumbing contractor: E. J. Fischer Plumbing Co., St. Louis, Mo 


Bruner has provided the first water softener on the University campus in St. Louis 
for the David P. Wohl Center, a dining and recreation hall able to serve 1200 stu- 
dents 3 times a day. This fully automatic Bruner water softener features a reset 
head meter and automatic by-pass for ease of operation and maintenance, provid 
ing soft water for washing over 4000 dishes daily. Here, and across the U.S., leading 
engineers specify Bruner water softeners, America’s most complete line. 


FULL INFORMATION IS AVAILABLE FROM BRUNER SALES 
OFFICES IN ALL MAJOR CITIES. BRUNER CORPORATION, 
4767 NORTH 32ND STREET, MILWAUKEE 9, WISCONSIN. 
PLANTS IN MILWAUKEE, WISC., AND LOS ANGELES, CALIF. 
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Take the legwork out of 
liquid measurement 


Here’s practical liquid measuring —the modern 
way...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 
stored liquids at a glance. 


Completely automatic Liquidometer Gauges 
can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


Simple to install, and requiring no maintenance, 
Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


THE LIQUIDOMETER corp. 


Dept. A, LONG ISLAND CITY 1, NEW YORK 


| EQUIPMENT DEVELOPMENTS 


Continued 





Boiler Controller Provides 
Modulating, Sequencing Features 


A modulating, lead-lag sequence 
control system in a single enclosure 
for automatically operating a bank of 
boilers, compressors, or other units. 
Responds to pre-determined pressure 
or temperature variations, or any 
signal. Lead unit selectable at any 
time by turning an externally acces- 
sible rotary switch; lag units follow 
in numerical sequence. Bulletin MM- 
1010 sent on request. Cleveland 
Controls, Inc., 1111 Brookpark Rd., 
Cleveland 9. 





Infrared Gas Heater 
For Natural, LP Gas 


Overhead unit for high ceiling in- 
dustrial and commercial buildings. 
Unit operates on natural or LP gas, 
with a capacity of 35,100 Btu per hr. 
Control is automatic by a thermostat. 
Cone-shaped, stainless steel, infrared 
heat emitter is perforated for maxi- 
mum heat transfer. Unit is 16 in. 
high, with a diameter of 33 in., and 
weighs 33 lb. — Space-Ray Corp., 
P.O. Box 3485, Charlotte, N.C. 





Packaged Air Conditioner 
For Roof Installation 


Available in 714 and 10 ton cool- 
ing capacities with heating outputs 
from 163,000 to 272,000 Btu per hr. 
Can be controlled by one heating- 
cooling thermostat or applied to two 
zones, each controlled by a separate 
thermostat. Automatically controlled 
outside air (up to 100 percent) avail- 
able for ventilation. Lennox In- 
dustries Inc., Marshalltown, Ia. 
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MAXIMUM 
AIR VOLUME 
PER DOLLAR 
INSTALLED cosT AIRPHLO 


TEE 


Low construction and installation costs, : ~ = 


. . ° - pape ad a 
through the interlocking principle of LOUVENT 


design, make OCTAGON roof ventilators 
the logical choice for industrial, com- 
mercial and institutional buildings. The 
wide variety of ventilators includes 
exhausters and intakes, power or gravity 
types, high or low velocity, vertical or 


SIPHON 


horizontal air motion. 

All are of high capacity and all rigidly ~~ 
meet specifications. All are fully guar- Pe erg 
anteed against latent defects and all 
capacity ratings are certified. Complete 
engineering services are available as are 
OCTAGON custom built ventilators for 


special installations. 


OCTAGON VENTILATOR MFG. CO™—— 


*HEAT-X-IT 
POST OFFICE BOX 1127 JACKSON, TENNESSEE 
Represented in Principal Cities 
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BIENT COMPENSAl 
RLOAD RELAY \ 


Kt 


~~ “Balancing Bi-Metal’jg 
> Balancing Bi-Metal pe 


Exclusive with 
ARROW-HART 


RELIABLE OVERLOAD 
PROTECTION FROM 
—20F TO +165 F! 


STARTERS, NEMA SIZES 0 THROUGH 5! 


Now, for the first time, you can give your customers 
reliable overload protection regardless of heat or cold 
... because this compact new A-H Overload Relay 
operates on the same time curve at all temperatures 
from —20°F to +165°F. Simple, rugged, dependable 
mechanism features the exclusive A-H “Balancing Bi- 
Metal.”” Much smaller than any other comparable units, 
these relays have the same base size as standard A-H 
Overload Relays, use the same regular or quick-trip 
heaters, and can be used on any A-H Type “RA” 
Magnetic Starters. Compensation is completely auto- 
matic ...no field adjustment is needed. Available with 
ratings from 25 to 300 amperes, continuous current. 
Ideal for use outdoors, in installations subject to wide 
seasonal changes in ambient temperature . . . or indoors, 
in installations subject to wide daily changes! 


Write today for complete information. The Arrow-Hart 
& Hegeman Electric Co., Dept HPAC 103 Hawthorn St., 
Hartford 6, Conn. 


ARROW (T) HART 


ENCLOSED SWITCHES 
WIRING DEVICES 


MOTOR CONTROLS 
APPLIANCE SWITCHES 


HART 


ei, “eth 
* 
aad 
SN ty 
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EQUIPMENT DEVELOPMENTS 
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Variable Pitch Pulley 
Can Use Multiple Belts 


For use with forced air furnaces. 
stokers, and year around air condi- 
tioning units. May be precisely ad- 
justed in small increments. and can- 
not slip out of adjustment. Maximum 
variation of speed, 1) percent in five 
turns. Pulley design eliminates paral- 
lel and angular misalignment. Static 
and dynamic balance held to 0.125 
Available in 14, 


in.-OZ. 5, Ye. and 34 in 
bores. and handles 3L. 4L. and 5l 
belts. Congress Drives Div., Tann 


Corp.. 3750 E. Outer Dr., Detroit 34. 


Cooling Towers Feature 
Centrifugal, Propeller Fans 


Two blow-through models: a stand 
ard centrifugal-fan tower in capac 
ities from 10 to 800 tons: and a 
multistage propeller-fan tower with 
low-operating horsepower. Balti 
more Aircoil Co.. Inec.. P.O. Box 


7322. Baltimore 27. 





Clamp Couplings Have 
All Bolts on Top 


To fit all common sizes of cast 
iron, asbestos-cement, and steel pipe 
through 8 in. nominal. Nuts grouped 
for fast rotational tighting; no sepa- 
rate parts to shift and match up. Re- 
cessed armor and finely gridded gas- 
ket give permanent leak protection. 
Double-radius head heat treated bolts, 
grade 35018 malleable iron lugs, and 
type 302 stainless steel used for cor- 
Smith-Blair. 

South San 


rosion protection. 
Inc., 535 Railroad Ave., 


Francisco. 





the year ‘round spring 


One little spring controls air volume in Buensod’s Dual-Duct high velocity 
air mixers. And it does the job automatically all year 'round with no main- 
tenance, no fuss, no attention. Zoning requirements are met by pre-setting 
units at the factory, by adjustment on installation, or if a change is ever 
required, by the simple manipulation of screw driver on retaining screw. 
Too simple? Why complicate life! Buensod-Stacey pioneered and developed 
Dual-Duct to its present state of perfection ...an all year temperature 
and humidity control system for care-free comfort in new buildings or 


renovations. 
Buensod-Stacey Type V under-window unit 


BUENSOD-STACEY CORP. - MANUFACTURED PRODUCTS DIVISION Bll EN G 0 0 STACEY 


Sat 45 West 18th Street - New York 11, N. Y. » A Subsidiary of Aeronca Manufacturing Corporation 
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FLEXIBLE METAL HOSE « TUBING 


HEAT RESISTANCE + PRESSURE RESISTANCE 
+ CORROSION RESISTANCE * FLEXIBILITY 


ALLIED . . . your COMPLETE source for products and services designed to 
solve every pipeline flexation problem. 


@ Absorb and isolate vibration. 
@ Reduce noise. 


@ Compensate for expansion 
and contraction. 


@ Take up slight pipeline misalignment. 
@ Minimize unbalance and excessive wear. 


@ Reduce maintenance time and cost. 


ALLFLEX 


FLEXIBLE PIPE CONNECTORS 


ry 





ALL STANDARD PIPE SIZES 


thru 16” in Stainless Steel 
8” in Bronze 
4” in Monel 
with Threaded, Flanged, 
Tube, or Pipe ends. 


Standard, stock units for TODAY 
shipment . .. Custom engineered 

units for shipment “TOMORROW” ... 
to solve your pipeline motion problem. 


ALLFLEX “CVT” 
COPPER TUBE 
VIBRATAMERS 


Write, wire, phone 
today for your 
ALLFLEX 
DATALOG 
and the name 
and address of 
your nearest 
ALLIED 
FLEXOLOGIST 


.. specifically designed to absorb 
continuous vibration under 
extreme conditions...made 
of special tin bronze alloy. 


ALL SIZES—%4" thru 8” 
IMMEDIATE DELIVERY FROM STOCK 


Heating, Airconditioning & Piping Division 
a o8 


e-LLIED METAL HOSE CoO. 


3745 Ninth Street, Long Island City 1, N.Y. @ N.Y.C. Phone: 212—ST 4-5173 


EQUIPMENT DEVELOPMENTS 
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Unit Heaters Oil 
Fired, Self-Contained 


Heaters utilize gun type burner fir- 
ing No. 2 fuel oil. Output is 80,000, 
140,000, or 180,000 Btu per hr with 
deliveries up to 3200 cfm with a 50 
ft throw. Unit 
sembled, wired, and UL approved. 


self-contained, as- 


Also available as a blower heater in 
various _ sizes. Kresno-Stamm 
Corp., 400 Commercial Ave., Pali- 


sades Park, NV.) ° 





Portable Masonry Drill 
Features Four Spindle Speeds 


Concrete core drill for holes 1 to 
10 in. in diameter, with spindle 
speeds of 500, 1000, 1500, and 2500 
rpm. Vacuum unit available to hold 
machine in position with 3000 psi 
pressure. Powered by 5 hp electric 
motor, three phase, 220/440 vy. Made 
of cast aluminum and _ steel, unit 
weighs 275 lb. Bulletin sent on re- 
quest. The Kor-it Co., Inc., 991 
Richard Ave., Santa Clara, Calif. 





Contactors, Starters for 
Air Conditioning Equipment 


Small 30 and 40 amp contactors 
and starters handle up to 600 v for 
compressor motor and special panel 
mounting applications. Features dust 
resistant vertical contacts, optional 
push-on coil terminals, and _three- 
point keyhole-mounted baseplates. 
Can be furnished with quick-trip o1 
standard overload relays. 30 amp 
units rated at 30 amp, 220 v, or 15 
amp at 440/550 v; 40 amp forms 
rated 40 amp at 220 v, or 20 amp at 
140/550 v. General Electric Co., 
Schenectady 5, N.Y. 
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DeZurik Valves installed on balancing 


service will throttle precisely .... 

shut dead tight....and open to the 
balanced position again.... without dial 
settings or re-balancing! 


A DeZurik Balancing Valve, with its ability to throttle precisely, without chatter, and to shut off, 
without leakage, represents a sizeable reduction in the number of valves required for air condition- 
ing systems. 

With DeZurik Balancing Valves, once the system has been balanced, the adjustable Stop Ring is 
rotated to bring the Open Position Stop against the Stop Lug. When the clamping screw is tightened, 
the balanced position is positively identified ! 

Now, whenever a unit in the system requires repair or periodic inspection or maintenance, the 
DeZurik Valve can be shut down drip tight and re-opened to its balanced position positively, 
precisely, without dial settings ae perch guessing . . . . without re-balancing! 

As a matter of fact, DeZurik Balancing Valves can save you time and money right from the start 
They are drilled and tapped for a pressure gage, eliminating the expense of drilling and tapping, or 
welding the pipe 


Why use a gate and globe combination, when ove DeZurik Valve does the job so much better! 


Write for details on DeZurik Balancing iBy= Abi=3174 
Valves or contact the DeZurik re prese nta- 


dig ta weal ale Xe} =3-10)-F.-Wa len 
SARTELL . MINNESOTA 1 


re 
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2 NEw 


CHAIN 
WRENCHES 


No. C-14 

for up to 

2” Pipe and 
Fittings 


No. C-18 

for up to 
2'2’’ Pipe 
and Fittings 


give real Action-Grip 
in Tightest Places 








Work on Round, Square or 
Irregular Shapes Other 
Wrenches Can’t Reach! 


In extra close quarters, there’s nothing that’ll 
beat these new Ritato> Chain Wrenches for 
getting the job done. Fast, ratchet-like action 
in either direction . . . from either side. Give 
tight grip without crushing. Large, easy-to- 
grab end ring for fast chain adjustment. Tem- 
pered steel chain locks securely . . . releases 
quickly. Rugged, comfort-grip, I-beam handle, 
guaranteed not to break or warp... handy 
hang-up hole. 


Light and easy to use, these new RIfaI> 
Chain Wrenches do everything a regular wrench 
can do... and much more. Call your Supply 
House and get one today! 


EQUIPMENT DEVELOPMENTS 


Continued 





Hot Water Circulator 
For Multi-Zoned Circuits 


“Even-Flow” unit features shut-off head of 14.5 ft 
of water and a flat characteristic curve, allowing multi- 
zoned application with one circulator. Developed head 
13.2 ft at 10 gpm and 10.0 ft at 30 gpm. Stainless 
steel impeller and hardened stainless steel shaft pre- 
vent corrosion, rust, and cavitation. Edwards Engi- 


neering Corp., Pompton Plains, N.J. 





Flexible Tubing for 
Aircraft Air Conditioning 


*Feather-Flex” tubing for air conditioning duct in 
aircraft has nylon helix. reducing weight. For either 
hot or cold air. temperature range from —40 to 200 
F. Can be squeezed through small openings and retains 
shape on other side. Can withstand as much as 100 
percent deformation without harm. Flexible Tubing 


Corp., Guilford 2, Conn. 





High Temperature Fans 
Feature Air-Cooled Shaft 


“Thermal-Aire” fans for ovens, kilns, furnaces, dry- 
ers, and similar applications for operating tempera- 
tures up to 1700 F. Nickel chromium stainless steel 
air-cooled shaft, standard equipment. Shaft has inte- 
eral chamber-and-slot arrangement, reducing trans- 
mission of heat. Garden City Fan & Blower Co., 
801 N. Eighth St... Niles, Mich. 





Power Conversion Burners 
For Natural, Mixed Gas 


“Fire Power” units especially suited for firing 
Scotch Marine boilers and large warm air furnaces. 
Four models with gas input ratings of from 300,000 
to 1,600,000 Btu per hr. “Tube within a tube” design 
allows burner to throughly meter and mix air and 
fuel. Operates on a 115 v, 60 cycle, 1725 rpm motor. 
Specification sheets sent on request. — The Carlin Co., 
912 Silas Deane Hwy., Wethersfield 9, Conn. 
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Now, For the First Time 
All These Features 


A N a in a Packaged Boiler! 


Positive Viscosity ‘Ofelah age) 
RAY wees haan 
PACKAGED peed Tues 


Easy Access to Firing 
BOILER Surfaces 
Nation-Wide Service 
Network 


A new, space saving, fully automatic packaged boiler has been added to the Ray line! 89 years of combustion 
engineering experience have been put into the Ray Packaged Boiler to assure economical, trouble-free service 
for steam or hot water. 3-pass boiler design for maximum heat utilization, full modulation for both gas and 
oil, completely contained and integrated electronic control system for safety and dependability. Rated at over 
80% efficiency. Gas, oil and combination gas-oil units in sizes from 40 to 300 horsepower. Call or write for 
complete catalog presentation. 


BOILER DIVISION 
RAY BURNER COMPANY 


1301 San Jose Avenue, San Francisco, California 


Heating, Piping & Air Conditioning, February 1961 





Are you planning 
7-ftoot classrooms? 


Then why provide only 7 feet of perimeter air distribution ? 


CoMFoRT CURTAIN® gives true perimeter air dis- 
tribution—at uniform velocity—along the entire 
exterior wall of any classroom. This curtain of 
moving air blankets the entire outer wall and win- 
dows. It sets all the air in the room into gentle 
motion—to eliminate cold spots, drafts and areas 
of ‘‘tired”’ air. A processing unit in each classroom 
controls, blends and filters warm air, fresh outdoor 
air, and return air as demanded by conditions in that 
particular room. ‘“‘Day-nite’’ thermostats, with non- 
occupancy settings, control these units to permit 


LENNOX 


@ 


substantial fuel savings and economical after-hour 
use of individual rooms. The minimum structural 
requirements of COMFORT CURTAIN and its ease of 
installation reduce both initial and over-all costs. 
Servicing is handled by a qualified local heating 
contractor. For complete information about the 
CoMFORT CURTAIN System and its use with all types 
of heat sources, write LENNOX, 539 S. 12th Ave., 
Marshalltown, Iowa. If more convenient call your 
nearest Lennox office, listed below, and ask for a 
technical representative to call. 


Breseeaiavers case exe 
BB ib\ Sib so cases acs 


Sd os ee 
—— 


| bs 


Comfort 
Curtain 





©1961 Lennox Industries inc., founded 1895; Marshalitown and Des Moines, Ila.; Syracuse, N. Y.; Columbus, O.; 
Decatur, Ga.; Ft. Worth; Los Angeles; Sait Lake City. In Canada: Toronto, Calgary, Montreal, Vancouver, Winnipeg. 





...Only 


LENNOX 


Comfort Curtain” 
provides full room 
ventilation 


$7.19 per sg. ft. provides full 
perimeter air distribution—with 
fresh air ventilation and heating— 
in the 12 classrooms of this school. 


Eugene Field Elementary Schoo! 
Springfield, Missouri 
Matthews and Hillman, Architects & Engineers 


Gas-fired warm air heating sources, with in- 
dividual prefabricated flues, are located in 
approved construction heater rooms between 
each two classrooms. This eliminates the need 
for a central heating plant and expensive duct 
or pipe systems. Simple exterior wall openings 
admit outside air to the processing units in each 
classroom. Pre-finished bookshelf duct sections 
provide full perimeter air distribution along the 
entire length of each classroom’s exterior wall. 
Individual thermostats permit maintenance of 
room temperatures within 14° of setting. Modu- 
lar design enables new units to be added eco- 
nomically with future building expansion. 
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Basket Strainers Protect 
Pumps, Valves, Regulators 


Units used in steam, air, oil, gas, and chemical lines, 
for most suction and high or low pressure installa- 
tions. Semi-steel and cast steel units have clamped o1 
bolted covers. Bolted covers suitable for pressures up 
to 600 psi at 800 F. Sizes range from 2 to 16 in. with 
flanging from 125 to 300 lb. Baskets made of brass 
or stainless steel with 3/32 in. perforations. Bulletin 
SM-70 sent on request. Strong, Carlisle & Ham- 
mond, 509 Sandusky St., Conneaut, O. 





Pipe Guides, Supports 
For Expansion Joint Use 


Each pipe guide consists of a cast steel segmented 
spider, sized to OD of pipe from 34 to 24 in. nominal 
size, free to move axially in a segmented steel cylinder. 
Roller pipe supports made of steel, standard sizes 
available for pipe from 34 to 14 in., with larger sizes 
available. Engineering Guide No. 222-C sent on re- 
quest. Flexonics Corp., 290 E. Devon Rd., Bartlett, 
il. 





Plastic Roof Ventilators 
Exhaust Corrosive Fumes 


All parts of unit in contact with fumes, including 
the impeller. made of solid plastic. Impeller driven 
with either direct or V-belt drive and has adjustable 
screw to take-up belt. Available in 10 standard sizes 
ranging from 6 to 30 in. with either plain, collar, or 
flanged inlet. Data Sheet No. E-7801 sent on request. 

Heil Process Equipment Corp., 12850 Elmwood 
fve.. Cleveland 11. 





Air Impact Wrench 
For Heavy Duty Service 


A 1 in. square-drive unit has high speed and torque, 
and fast run down. Air entry through 1% in. inlet, al- 
lowing greater air movement. Reversing valve with 
related volume control for right hand operation is 
leakproof. Unit provides for horizontal or vertical sus- 
pension. An auxiliary handle can be moved to four 
positions. Albertson & Co., Inc., 2801-2999 Floyd 
Blvd., Sioux City 2, la. 





EQUIPMENT DEVELOPMENTS 


Only 7 to 10 Minutes to Renew “™*" "orem 
ervice Life of New Gate Valve resect rere, cooing 


Coils feature four to eight copper 





fins per in. with self-spacing collars 
completely covering tubes. .Casings 
of heavy gage galvanized steel with 
four flanged sides. Headers of heavy- 
wall seamless copper tubing with end 
caps. Coils pressure tested at 400 psig. 

Bohn Aluminum & Brass Corp., 


Danville Div., Danville, il. 





Heating, Ventilating Line 
Includes 102 Standard Units 


Units for heating school audi- 
toriums. gymnasiums, and similar ap- 
; r meen ; plications. “Torrivent” line includes 
Patented development assures replacement of seat ring while valve remains installed. 


si ‘Is of 17 basic sizes wi 
Without removing the valve body from the | ix models of | sic sizes with 


line, you replace the nickel-alloy seat rings in | heating capacities from 20,000 to 
Fairbanks new patented Renewable Seat Ring | i ; 900.000 Btu per hr and air capac- 


A . . 
Gate Valves. In 7 to 10 minutes, from the time avg ‘ 
the line is shut down until it is put back into ities from 600 to 54,000 cfm. Models 
operation, you have given a new service life, are horizontal ceiling, horizontal floor. 
a new life of dependable tight closure to your : a 
valve. vertical floor. vertical wall. inverted 
Just 7 to 10 minutes of your maintenance ceiling, and inverted wall. Individual 
man’s time — only 7 to 10 minutes of “down- 
time” on your steam, water or process piping 
lines — and you have the equivalent of a new fan section; steam or hot water coils; 
valve in the line. Think of the savings: where 1, Union Bonnet removed. Re- a » : res 
once at least one hour, under the most ideal — screw loosened with and accessories. Bulletin DS-327A 
conditions, was required to replace a gate valve Coane SapeNNTNeS. sent on request. The Trane Co. 
in the line, the job is now accomplished in from laC Wi 
7 to 10 minutes. 4 UTOSSE, W IS. 
Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 
Made with either rising stem or non-rising 
stem construction in %",%",1".1%",1%” and 2” 
sizes, the Fairbanks Renewable’ Seat Ring 
Bronze Gate Valves are recommended for severe 
servic e conditions on 200 lb. steam pressure at 2. Finger hooks inside nickel 
550 degrees F., 400 lb. water, oil or gas pressure alloy seat ring. Seat ring 
— non-shock — lines requiring full flow and lifts out of valve body. : . 
subject to frequent operation. Nickel alloy seat oe Combustion Indicator 
rings and wedge make the valves particularly ; 7% . 
tough and corrosion resistant. ? atte Detects Small Changes 
YOURS ON REQUEST: Illustrated, descriptive fold- a 
er gives complete information on Fairbanks Unit detects and indicates changes 
Renewable Seat Ring Gate Valve with details as small as 5 Btu per hr in fuel gas 
and specifications. Yours without charge. Write 
today. 


THE Fai Changes in flame configuration also 
a grok Ss COMPANY indicated. Unit presamples air-gas 
toh a an York 3, aur aaak law te Yasertel, mixture. Selas Corp. of America. 

£ ij 


New York 3 * Boston ‘tis os Pittsburgh 22 ¢ Rome, Ga. Retaining screw tightened. i ee 
Valves * Trucks * Casters * Wheels * Dart & “PIC” Unions Bonnet replaced. Dresher, Pa. 


selection can be made of casing and 








and +0.5 percent in air-gas mixtures. 
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POSITIVE CIRCULATION 


Design permits boiler feed injection 
and natural thermal circulation to 
augment each other. This provides 
the maximum water circulating rate 
and the most efficient form of heat 
transfer, counterflow. 


Introducing the Vewsrmater.. 


Positive Flow’ Boiler 


SIDE LOCATED FURNACE 


Side located furnace eliminates 


danger of heat damage due to stag 
...the greatest advance in packaged nant water and sludge. Turn-around 


m . ” ‘ spaces are simple, accessible and 
firetube boiler design in seven decades! positive sealed 


Here for the first time, is a packaged boiler that gives you an ease of 
operation, dependability and accessibility often hoped for but never 
before achieved! 
The result of more than two years of development and testing, the 
Powermaster Positive Flow boiler has been tried, tested and proved by 
one of America’s foremost consulting engineer firms. Among its many 
tried and proven features are: accelerated internal circulation which 
greatly improves heat absorption efficiency . .. PyroFlow® burner system HINGED FRONT COVER 
which can be easily converted in the field from/to either oil or gas with- Hinged front cover, with quick-open 
out burner modification . . . hinged front and rear covers . . . optional ing fasteners (no bolts) can be opened 
dryback or wetback construction . . . quieter operation. for access to heating surface without 
No other boiler can match the performance of the Powermaster Model PF disturbing burner, wiring or piping. 
for generating steam or hot water economically and dependably. A com- 
parison of performance tests with other boilers will prove this is no idle 
statement. 
See a demonstration of this highly advanced boiler at the International 
Heating & Ventilating Exposition in Chicago, Feb. 13-16, Booth 207, or 
write for Bulletin No. 1275. A leasing arrangement may be made with 
your local O&S distributor. 


; DIVIDED REAR COVER 
ORR & SEMBOWER, INC Hinged rear cover, also with quick- 
. >. 


one ed ies opening fasteners, permits ease of 
organtown Roa k accessibility and maintenance. Each 
Reading. Pa. + Since 1885 POSITIVE FLOW cover section forms a separate seal in 
a single plane, providing protection 
from short-circuiting of combustion 
gases. No internal baffles to leak. 


PACKAGED AUTOMATIC BOILERS 








TAP-ON HANGER 


CAT. NO. 
2-H -4 


For 
Suspension 
from BULB TEES 


¢TAP-ON fits any and all BULB 
TEE (¥42"—%.”). 


¢ TAP-ON design permits fast and 
easy installation regardless of the 
insulation material used. 


* Ceiling material not defaced when 
applied. 


* TAP-ON in-place cost is 2 that 
of other methods. 


«Made from heat-treated spring * Recommended for load limits up 


steel and coated with rust proof to and including 150 Ibs. per 
finish. hanger based on 4-1 safety factor. 


TYPICAL APPLICATIONS 





PLACE ON 


Tate / 


#8 WIRE 
& SMALLER 


SUSPENSION 
CHAIN 


SHEET METAL 
STRAP 


TAP WITH 
HAMMER 








_ 
A FASTENERS 
—““+—~—> |-® gor THE CONSTRUCTION INDUSTRY 


-_— 
GEO. A. TINNERMAN — 


arnico (ELID PRODUCTS, INC. 


Exclusive Distributors 
2070 EAST Giet PLACE . CLEVELAND 3, OHIO 


EQUIPMENT DEVELOPMENTS 
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Ventilating System 
Recirculates, Exhausts 


Three-position reversing switch 
controls direction of fan. Fan blows 
air downward on recirculating cycle 
and pulls air up and forces it out of 
building on exhaust. A damper seals 
unit in winter. Sizes range from 3000 
to 23,000 cfm. — Genie-Air Products, 


3001 E. 11th St., Los Angeles, Calif. 





Colored Housings for 
Roof Exhaust Fans 


“Fiberglas” units in six colors: 
dark blue, light blue, tangerine, buff, 
gray, and white for use with firm’s 
fans from sizes “6PC through 56PC.” 
Withstands heat, cold, moisture, and 
fumes; also controls sound. David- 
son Fan Co., Dept. 14, 213 California 
St., Newton 58, Mass. 





Sealers Incorporate 
Rubber Characteristics 


“Pliogrip” seam sealer, protective 
coating, and caulking compound in- 
corporate protective and elastic char- 
acteristics of synthetic, chemical rub- 
ber. Products based on an aluminum 
fortified adhesive formula. Manufac- 
tured by Goodyear Tire & Rubber 
Co. Descriptive literature available. 

Campbell-Odell, Inc., 856 W. 69th 
St., Chicago 21. 
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“DRI-COR”’ the High Flow... High Drying Capacity... 


Acid Removing ... Refrigerant Filter-Drier with 
Granular Desiccant and Advanced Design Molded Core 


The only molded core made by ceramic bonding of highly efficient 

desiccant particles. All inert fillers are removed by ceramic 

fire completely activating the core. Permits maximum 

flow and depth filtration at minimum pressure drop. Dryness 
CONTROLLING assured by Abso-Dry, pressure . 


FLOW sealing and Brass Flare Nuts. 4 
SINCE 19°94 


CAPACITY R-12 up to 20 TONS 
RANGE § R-22 up to 25 TONS 


DRI-COR Advanced Molded Core 


Design Provides Uniform Core Porosity 
No Inactive Cement or Binder 


DRI-COR Two Stage Drying 


Progressive Filtration . . . 
500 P.S.1. Working Pressure 


DRI-COR Drying And Filtering 


Properly Proportioned . . . 
Complete range of sizes 





DRI-COR Low Pressure Drop 


Transverse Flow for Rapid 
Moisture and Acid Adsorption 





DRI-COR Pressure Sealed 


Permits Continued Desiccant 
Reactivation Prior to Use 





Also Available in Replaceable Cartridge Types . . . Write for DRI-COR bulletin V-87. 


HEWN R Yeomrany 


For Refrigeration, Air Conditioning and Industrial Applications 
MELROSE PARK, ILLINOIS, U.S.A. CABLE: HEVALCO, MELROSE PARK, ILL. 
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SERIES A 
22”, 25” and 30” 


a 


\ 
& 


\ 
X 


‘ 


_ INSTALLATIONS\ 


Built-in flexibility makes the Lau 
“Series A” the number one choice for 
commercial and industrial installations. 
With a C.F.M. range of from 8,000 to 
36,000, this efficient unit may be used 
in many different sizes and types of air 
conditioning systems. For even greater 
C.F.M. capacity and flexibility the 
“Series A” may be operated in banks 
of two or three. 





The “Series A” features such quality 
Lau parts as heavy gauge riveted 
wheels, large reservoir oil type bearings 
and sturdy angle framing for hous- 
ing supports and structural strength. 
“Series A” blowers provide for either 
top or rear mounting motor. 

Call or write Lau today for more 
complete and detailed information. 


wintice 


INDOOR COMFORT 


The Lau Blower Company, 2027 Home Avenue, Dayton 7, Ohio. 


Other plants in Kitchener, Ont., Can., and Irwindale, Calif. 


manufacturers 


Air-Conditioning 
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GOWER SCHOOL ADDITION, Hinscale 
Plumbing and heating contractor 


Illinois 


SUPERIOR ALL-COPPER 
AT LOWER 


OO OE SS 7 eT 


on ow a Su. ee i ee) 


° . ‘ 
} 


COPPER SANITARY DRAINAGE LINES roughed-in among 
structural members at Gower School. This space-saving 
installation would have been impracticable with heavy, 
bulky pipe requiring threaded or caulked joints 


Phil Bergeron and Jerry Wehrmeister, plumbing con- 
tractors near Chicago, have found that the installation 
economies with copper tube and solder-joint fittings 
enable them to offer all-copper plumbing—water sup- 
ply and sanitary drainage—at a cost lower than com- 
petitive bids based on installing ferrous piping. Recent 
jobs awarded to them as low bidder include the Gower 
School, the LaGrange Township Junior High School, a 
health center, two restaurants and a store. 
Anaconda was used for all these jobs. Phil Bergeron 
says, “We specify Anaconda Copper Tube and Fittings 


church, 


ne ® ‘ 


a 4 
& a: 


.o VAC ( O} NDA 
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Architect: Wight & Schlaebitz 
jerry & Phil’s Plumbing 


COPPER SANITARY DRAINAGE LINES for second floor lavatories 
School. Light weight of copper tube 


mnar 


Illinois 
Illinois 


.UMBING IN THIS SCHOOL 


Downers Grove 


& Heating In Brookfield, 


COST TO TAXPAYERS 


at the Gower 


und ease of making solder joints save 


many dollars on multiple installations like this. Compact ass¢ mblies eliminate 
wide plumbing walls, give 


greater usable floor area. 


because their consistent fine quality and close toler- 
ances makes our work easier and keeps the job costs 
within our estimates.” 


Contractors, builders. 


and architects the country 
over are finding that they can provide long-lasting, low- 
maintenance all-copper plumbing at a cost competitive 
with ferrous piping. For information on Anaconda Cop- 
per Tube and Fittings, write for a copy of Publication 
C-33. Address: Anaconda American Brass Company, 

Waterbury 20, Conn. In Canada: 
Brass Ltd.. New Toronto, Ont. 


Anaconda American 


COPPER TUBE AND FITTINGS y X 
Available through plumbing wholesalers aes 
PRODUCTS OF ANACONDA AMERICAN BRASS CO. weeeee 
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thermostated and includes a vapor- 
izing valve and oil separator with oth- 


er components: indicating and con- 


units with either vertical or horizontal 
fins in standard sizes through 20 


24 in. and 30 21 in., respectively. 


trol module may be a-c or battery op- Hart & Cooley Mfg. Co., Holland, 


Gives indication of moisture Vich. 


Metering System Components 


For Boiler Installations erated. 


in parts per million of water by vol- 
With controllers. actuators. trans- ume. Bulletin No. DS-1070 sent on 
request. Manufacturers Engineer- 


York and 





mitters, indicators, and manual sta- 
ing and Equipment Corp., 


Sunset Lane, Hatboro, Pa. 


tions for positioning and metering 


control of single and multiple boiler 


installations. Basic transmission sys- 


Particulate Analyzer Sizes, 


individual Counts Airborne-Particles 


tem is electronic. Some 





components integrated in single er 
closures when multiple functions are 
desired. Bulletin MS-360 sent on re- 
quest. Cleveland Controls, Inc.. 


111] Brookpark Rd.. Cler eland 9. 


For monitoring the presence and 
distribution of particulate matter in 


Return Air Grilles the 
With Various Types of Fins 


atmospheres of industrial clean 
rooms and similar areas. Model “P¢ 
200A” is 31 in. high 


number of particles present in 15 


and displays 


lor use in central return air sys- 





tems, general ventilation, for provid- sub-ranges of sizes from 0.32 to 8.0 


ing combustion air in utility rooms, microns in diameter. Counts appear 


visually on decade counters and can 


Moisture Analyzer 
For Refrigerant Gases 


ventilation in confined spaces, and re- 
be recorded on digital tape or a strip- 
in. chart recorder. or both. Royco I[n- 
1440 Olive St.. Palo 


turn air for perimeter systems. Fins 
are of angular design. spaced 14 
Baseboard grilles with hori- struments Ine.. 


sidewall {lto. Calif. 


Electrolytic unit consists of two apart. 


modules: gas sampling module is zontal fins in eight sizes: 


Burner does a 


slow burn 


for smooth, economical operation INTERMEDIATE 


HEV-E-OIL BURNERS start with a low fire, a small 
flame which gradually builds up to the required 
size for safe, smooth operation. Low fire and high 
fire are controlled exactly to assure top efficiency 
over the entire firing range. Moreover, Hev-E-Oil 
burners furnish all the primary and secondary air 
needed for efficient combustion. Available from 5 
to 150 gph. Also combination gas/oil burners from 


720,000 to 21,000,000 Btu. 


HEV-E-DUTY POWER GAS BURNERS also utilize 
slow fire build-up for top performance. Air is me- 
tered in correct proportion to the amount of gas 
being used, resulting in high efficiency regardless 
of chimney draft caused by outside weather con- 
ditions. Sizes from 720,000 to 21,000,000 Btu. For 
more information on Hev-E-Duty Power Gas, Hev- 
E-Oil and combination burners, write Dept. HPA-21. 


ieustaraL Ee COMBUSTION 
INC. 
EXECUTIVE OFFICE: 4507 N. OAKLAND AVENUE 
MILWAUKEE 11, WISCONSIN 
SEE US AT BOOTH +28 — ASHRAE SHOW — CHICAGO AMPHITHEATRE — February 13 to 16, 1961. 
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MSA reports on: 
A Vocabulary 
of Airborne 


Particulate 
Hazards 


MSA hopes to stimulate through 
this discussion a clearer and more 
orderly interpretation of airborne 
particulate hazards. This report 
is directed to those of you in 
industry who have something to 
do with the moving and filtering 
of large volumes of air. A general 
knowledge of these terms will help 
us all communicate more effec- 
tively. Write us for help in your 
system recommendations. 


DUSTS—Let’s define dusts as me- 
chanically generated particulate 
matter (usually found in the harmful 
size range of from | to 10 microns 
in diameter). Nuisance or irritating 
dusts have no known specific phys- 
iological response. Fibrosis produc- 
ing dusts are local offenders, causing 
growth of scar tissue in lungs. Toxic 
dusts are general offenders, being 
systemic poisons. Toxic dusts are 
of two types: (1) not significantly 
more toxic than lead: limit of U. S. 
Bureau of Mines Schedule #21; and 
(2) more toxic than lead: mate- 
rials such as Beryllium. Radioactive 
dusts include radioisotopes and 
inert carriers. 


MISTS AND FOGS—Under this 
category falls liquid particulate 
(usually found in size ranges of from 
5 to 100 microns). 


METAL FUMES—Here lie the chem- 
ically generated solid particulates 
(usually generated in a size range of 
from 0.1 to 1.0 microns). 


SMOKES~—These particulates are 
also chemically generated but of or- 
ganic Origin (usually formed in a size 
range of from 0.01 to 0.3 microns). 


LIVING ORGANISMS — Harmful 
living particulates are classified 
under this heading. And they in 
turn include: 


Bacteria: one-celled micro-organ- 
isms of 4% to 15 microns diameter 
size range. Bacteriaphages: .01 to .5 
micron in diameter, depending on 
degree of clumping. Virus: .001 or 
smaller to 0.3 micron in diameter. 
Pollen: microspores from seed plants 
(usually found in the size range of 
from 10 to 70 microns in diameter). 
Spores: reproductive bodies of 
plants and some one-celled animals 
about same size as bacteria. 


Fluid Purification Specialists for 45 Years 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
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M-S-A® UltraAire* Space Filter 

Light weight, fire-resistant, unusually 
strong, and ideal for high humidity service. 
Individually pre-tested and proved at 
least 99.97% efficient in removing par- 
ticles of 0.3 micron diameter. 


M-S-A® Cylindrical-Type UltraAire* 
Space Filter 

Honeycomb-type fold without separators 
is admirably suited to cylindrical element 
construction. This shape is preferred for 
pressure systems. Weighs only one pound. 
Easy to handle. Inexpensive to ship. 


M-S-A® Dustfoe* Space Filter 

Offers the efficiency of an Electrostatic 
Precipitator without the high cost and 
without the possibility of arcing “blow- 
off.” 85-95% certified efficiency on NBS 
Stain Rating. 


qa 


M-S-A® Air-O-Kay* Prefilter 
Impingement type panel prefilter which 
can be used oiled or dry to remove lint 
and other large airborne particles from 
the atmosphere. 60-70% certified effi- 
ciency on NBS Stain Rating. 

*Trademork 

Write for illustrated technical bulletins on 
M-S-A Space Filters related to your par- 
ticular system problem. Ask an MSA Rep- 
resentative for system recommendations. 


Other Fluid Purification Equipment includes 
catalytic filters for jet aircraft cabin air; 
air separation plants; inert gas gen- 
erators; space capsules; bomb shelters; 
air line filters; jet fuel and hydraulic 
fluid purification. 





FROM 


BUS BAR 
10 
BALLISTIC 
MISSILES 
HUSSEY 
COPPER 
DOES ThE JOB 





WAREHOUSES Cleveland - Cincinnati 
Chicago - New York (Long Island City) 
Philadelphia + St. Louis 


DIVISION OF 


MADE USA 
TO THE STANDARD 
COPPER RANGE COMPANY Gimp 
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Infrared Electric Heaters 


For Indoor, Outdoor Use | PENFLEX 


Overhead units feature a_ coiled 


alloy element sealed in a oe made TAKES lini 


of “Vycor™ silica glass, frosted inside 


and out. This material transmits more 

than 90 percent of the infrared JUMP OUT OF A 
waves. Suited for both indoor and 

outdoor use and exposure to rain PIPE 

and snow. Available in 1000, 1500, 


2000, 2500. and 3000 w models, for DANCE 


120, 208, 240, and 277 v operation. 

Berko Electric Vig. Corp.. Dept. 
VOH, 212-40 Jamaica Ave., Queens 
Village. N.Y. 


DAMPENS VIBRATION . . . CORRECTS 
MISALIGNMENT . . . ABSORBS EXPANSION 





When the lines get the jitters, the units get the breaks throughout the 
Thermocouples Enclosed system. That's where a Penflex flexible connector should be installed. 


In Stainless Steel Tips These “Job-Proved;’ flexible connectors have been developed to 


soak-up the vibration in the refrigeration, heating and air 
Used in recording temperatures conditioning lines in commercial and industrial installations. 
for pre-heating and stress relieving They correct the misalignment of pipes caused by pump or 
compressor motion and prevent pipe cracks and system 
breakdowns. As the lines become hotter or colder the Penflex 
connector expands or contracts ... always assures a tight system 
with peak operating efficiency. 


in field and shop welding. Made with 
matched and graded 14 gage wire. 
units are processed and tested for ac- 
curacy to 1900 F. Stainless steel tips 
Flexible connectors, vibration dampeners, flexible lines have 

all been developed . . . thoroughly pre-tested by Penflex .. . 
and “job-proved” throughout the industry to be unsurpassed for 
trouble-free operating efficiency. 


enclose thermocouple heads. Insula- 
tion with glass sleeving for induction 
heating and ceramic spline beads for 
resistance heating. Electric Are. 
Inc., 152 Jelliff Ave.. Newark 8, NJ. If you want your system to operate at its very —_ 
, best specify Penflex for flexibility at all 
temperature zones. Write for complete data to 
Pennsylvania Flexible Metallic Tubing Co., Paoli, Pa. 


s 





Plastic Template 
For Piping Drawings 


For making isometric pipe draw- 


( (CCC MCUCACUCUCACUALUAAL 


ings. Made of clear plastic with 


rounded corners, template has cut- 


’ 
Ei 


outs for most common fitting symbols. 


Wally Verret, Dept. 120, 2.0. | Hii aT easy aa Or 1) | 1h ae eS a0 T= 


Box 3144, Port Arthur, Tex. 
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Surnmer Cooling... Winter Curling and Skating - 
all with ONE refrigeration systern 


4 


Main entrance to Prud- 
homme’s Garden Centre 
Motor Hotel in Vineland, 
Ontario. This exciting 
summer and winter 
playground spot uses 
Vilter refrigeration to good 
advantage. 


Two 6-cyl. Vilter VMC belt-driven compressors provide refrigeration 
at Prudhomme's for summer air conditioning and winter curling. P 


The Garden Centre Theatre becomes a regulation six-sheet curling 
‘w rink during the winter months. The Vilter system is designed to 
produce ideal curling ice at the lowest possible power cost. 


Year ’round use of your refrigeration capacity is sound business and 
enables maximum profit to be realized from your investment. 

An excellent example of the year-’round utilization of refrigeration 
is Prudhomme’s Garden Centre Motor Hotel in Vineland, Ontario, 
along the Queen Elizabeth Way. At this famous motel, recreation 
center and convention headquarters, Vilter refrigeration plays an im- 
portant role in keeping guests happy. 

During the summer months, refrigeration is required to air condition 
the 180-room motel, one of Canada’s largest, and an 1100-seat summer 
stock theatre which draws large crowds to see outstanding stock pro- 
ductions of Broadway plays. In winter months, the same equipment 
builds ice surfaces for a 90’ x 180’ outdoor ice skating rink and a regu- 
lation six-sheet curling rink. The summer stock theatre byilding is 
used to house the curling rink with either a seating structure installed 
or plastic piping laid for the curling rink, depending upon the season. 

Vilter equipment installed at Prudhomme’s includes two 6-cylinder 
VMC compressors and a 24” x 20’ shell and tube condenser. 

Vilter has had many years of experience in recommending and 
building refrigeration systems for air conditioning and ice rinks. This 
know-how, plus the use of dependable economical-to-operate Vilter 
equipment, can also mean a satisfying installation for you. Why not 
see your nearest Vilter representative today? 


Sold and Installed by VILTER DISTRIBUTOR 
J. L. Wilson and Sons, Limited, Toronto, Ontario, Canada 


The Vilter 
Manufacturing Company 


Milwaukee 7, Wisconsin 
© Cunpeensart © Geese Component would 
Baudelot Coolers © Water and bulletins to f g 
_ refrigeration RCSLasie. Mua, 
ene Valves and Fittings ® Pakice and 2217 Seuth First Stroct 

Polarflake Ice machines, Milwaukee 7, Wisconsin 
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A-C, D-C Gas Welders Operate 
From Single-Phase Power 


Can be used for manual, auto- 
matic. tungsten inert-gas, inert-gas 
spot. or gas-shielded-arc consumable 
welding. Two models: “ADI-2641” 
rated 200 amp with a welding range 
of 1 to 300 amp a-c, or 1 to 350 amp 
d-c; “ADI-3641" rated 300 amp with 
a welding range of 1 to 375 amp a-e, 
or | to 410 amp d-c. Both operate 
from single-phase 230/460 a-c power. 

Hobart Brothers Co., Hobart 


Square, Troy, O. 





Pneumatic Nibblers 
For Heavy Duty Cutting 


For cutting ly in. steel plate. 
eage stainless steel. and 5/16 in 
aluminum. Cuts any size radius from 
8 in. with a speed of from 40 to 45 
ipm. Unit weighs 1814 |b and has a 
cutting principle that forces chips 
down and away from operator. 
Fenway Machine Co.. Inc., 1910 N. 
Varshall St... Philadelphia 22. 





Portable Gas Heater Has 
100,000 Btu Per Hr Capacity 


For producing large amounts of 
radiant heat, operating on all gases. 
Available in 50.000 and 100.000 Btu 
per hr models, 36 in. high, 18 in. in 
diameter. and weighs 50 Ib. Shut-off 
valve automatically cuts off gas at the 
burner if pilot flame goes out. 
Space-Ray Corp., P.O. Box 3485, 


Charlotte. N.C. 
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NOW 
AVAILABLE 

IN HANDBOOK 
FORM! 


10 
VALUABLE 
ARTICLES 


ON 


INDUSTRIAL VENTILATION 


BY JOHN H. CLARKE 


Ten of the most valuable articles Heating, Piping & Never before has there been a reference book on this 
Air Conditioning has ever published on industrial subject that offered so many practical, money-saving, 
ventilation are now available in permanent handbook experience-proven facts on this subject—in such a 


form compact, convenicnt n 

These articles were written exclusively for HPAC by Engineers and contractors concerned with any phase 
John H. Clarke, one of the country’s foremost authori- of plant ventilation—design, installation, or mainte 
ties on industrial ventilation. In them he offers readers "ance—will find this book an invaluable source of 
a wealth of ideas not available anywhere else on sub- ‘formation 
‘ects like these Copies are for sale at $1.50 each. Or you may ob- 
| in ua . i 
tain yours free of charge with a subscription order to 


1. How to select industrial ventilation equipment 
‘ ph Heating, Pipine & Air Conditionine—either new or 


) + lecio ) tem 
How to design built-up systems renewal 
How to design for heat recovery Ilse the conven oupon below to place your 


How to design makeup supply air systems order 


To: HEATING, PIPING & AIR CONDITIONING, 6 North Michigan Ave., Chicago 2, Illinois 


Send me a FREE copy of "Practical Industria! ; ; 
Ventilation Design" by John H. Clarke, and 36 Issues—$6.00 in U. S 24 |ssues—$5.00 in U. S. 


enter my subscription order (new or renewal) 
as follows: 


This is a new subscription Extend my present subscription 
Name Title 

Company 

Street Address 

City State 

Type of business 


] Send copies of “Practical Industrial Ventilation Design’ @ $1.50 per copy (less discount of 20% on 
quantities of 10 copies or more). 


"] Payment of $ enclosed [] Send invoice 





in any steam trap... 


T’S WHAT'S INSIDE 
THAT COUNTS 


Inside 


BY UPER-SILVERTOPS 


GUIDED BUCKET—Inverted bucket is guided 
on patented center tube. Results in perfect align- 
ment—no damage to internal parts. Guarantees 
positive leakproof seating of valve. 











NO RESTRICTED PASSAGES — Passages are 
short, liberal size, clean and smooth bore. Cannot 
clog with foreign matter. Assure full operating 
efficiency for trap life. 








ANDERLOY VALVE AND SEAT—Eliminates 
erosive effect of steam. Held in place with clamp 
and stainless steel screws. Easily removed. 








REVERSE FLOW—Bucket remains stationary 
and the valve open, even during heavy load 
periods. Stirs up sediment—keeps trap clean. 











QUALITY ENGINEERING—The above features of Super-Silvertop 
Steam Traps are indicative of the outstanding engineering principles 
employed in the manufacture of all Anderson Steam Specialty products. 


Write FOR FREE BULLETIN NO. 26 


A SUPER SILVERTOPS ifrars 





& BY THE MANUFACTURERS OF Hi-eF PURIFIERS 
THE V. D. ANDERSON COMPANY 


Division of International Basic Economy Corporation 
1949 West 96th Street + Cleveland 2, Ohio 
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Back Pressure Regulator Has 
Capacity of 50,000 Lb Steam 


Sliding gate units with capaci- 
ties of 50,000 lb of steam per hr or 
2500 gpm of water. Entire system or 
main valve and pilot only may be 
purchased. System suitable for pres- 
sures to 250 psi wsp and tempera- 
tures to 500 F. Bulletin SRBe 62-60 
sent on request. OPW -Jordan 
Corp., 6013 Wiehe Rd., Cincinnati 
13. 





Portable Heaters Available 
For 400,000 Btu Per Hr 


Weighs 35 lb and circulates 50,- 
000 to 75,000 Btu of forced air per 
hr. “B-75” uses kerosene or No. | 
fuel, operating on 115 v a-c current. 
Automatic control allows combustion. 
chamber to cool before fan is cut off. 
Larger models producing 125,000, 
320,000, and 400,000 Btu per hr 
available. Master Vibrator Co., 
1752 Stanley Ave., Dayton 1. O 





Relief Valve for 
Handling Corrosive Fluids 


With a polyvinyl chloride body 
for corrosive fluid handling applica- 
tions. Resists corrosive attacts by 
acids, alkalis, salt solution, alcohol, 
and other chemicals. Sizes to 2 in., 
for pressures to 120 psi, and tempera- 
tures to approximately 160 F. Re- 
duced pressure ranges are 5-15, 10- 
80, and 50-120 psi. Springloaded, 
diaphragm-actuated, single seat unit 
modulates in response to. upstream 
pressure. —- Atlas Valve Co., 280 
South St., Newark 5, N.J. 
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Temperature Controller 
Serves 10 Processes 


Provides two-position control for 
up to 10 separale processes. Can also 
be used as a single point controller. 
a five-point, three position controller. 
and a manual-balance indicator. Unit 
combines a null-balance potentiom- 
eter measuring circuit with an elec- 
tronic control system. Accuracy is 0.5 
percent of range. Calibrated range 
scales available for all standard ther- 
mocouple materials . Standardization 
accomplished by means of a constant 
voltage supply unit. Thermo Elee- 


tric Co.. Inc.. Saddle Brook. VJ. 





Portable Pneumatic Nibbler 
For Contour Cutting 


With a capacity of 0.001 in. steel 
at a rate of 6 fpm. Unit weighs 3 Ib 
and has a turning radius of 1 in. A 
cut 7/32 in. wide, attainable without 
burring or deforming sheet; nibbler 
will cut to within 8g in. of a template. 

Vewage Industries, In 


York Rd.. Jenkintown. Pa. 





Clamp Couplings for Tubing, 
Duct Hanging, Insulation 


Available in various shapes. cou- 
plings made from a solid flat band, 
ly in. wide. of cold-rolled strip steel, 
plated for corrosion protection, Units 
provide a leakproof seal. Catalog 
OFM-1060 sent on request. Wittek 
Mig. Co., 4305 W. 24th Place, Chi- 


cago 23. 





to correct 


DRAFT SHORTAGES 


1Tl 


GAS BOILERS 


install double-acting 


DRAFT CONTROLS 


Replace your draft diverters with modern Field Draft 
Controls. A Field makes the draft assistance of the 
chimney available to the boiler for abundant draft at 
all firing rates, precisely controlled to the optimum 
twelve-to-one air-to-gas ratio recommended for clean, 
bright, efficient gas combustion. For 5” through 34” 
flues. Write for specification data. 


Specify Field Draft Controls for gas, gas-oil, oil or coal, 
for boilers, furnaces, incinerators, with natural, forced or 
induced draft, 5” through 34” flues. 


FIELD CONTROL DIVISION 


Conco Engineering Works, Inc., Mendota, Illinois 
Spartan Tool Division — Powered Sewer Cleaning Equipment 
AFFILIATES: Materials Handling Division — Cranes, Hoists 
Conco Building Products, Inc. — Brick, Tile, Stone 
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TYPE GP 
CLOSE-COUPLED 
CENTRIFUGAL 


CUT PUMP COSTS 


USE CENTRI-PAC PUMPS 


CAPACITIES TO 400 GPM / HEADS TO 150 FEET 


NOW AVAILABLE IN 11 PACKAGED SIZES 
AIR CONDITIONING EQUIPMENT / CIRCULATING SERVICES / GENERAL SERVICES 


made possible by standardization of most popu- 


B@ LOWER IN COST... 
lar sizes packaged and stocked for immediate off-the-shelf shipment. 
EXTREMELY COMPACT ...close-coupled design saves valuable 

space and is more easily installed. 

HIGHLY EFFICIENT... low horsepower requirement means less initial 

cost and lower operating expense. 

EASILY MAINTAINED ... pump can be completely disassembled for 


inspection and repair without disturbing the piping. 


QUALITY CONSTRUCTION ... bronze fitted, mechanical seals, drip- 
proof NEMA rated motor with stainless steel shaft and built-in overload 
protection, and cast bronze impeller keyed and locked in position. 

SMOOTH. Ol IET OPERATION ...low NPSH meets critical suction 


conditions. 


You may also select from a complete line of horizontal or vertical mounted 
pumps and flexible-coupled pedestal-mounted pumps engineered to your 
specific requirements. 

WRITE FOR BULLETIN 117 PKG 


FRAN AURORA PUMP owiso. 
GMwayA THE NEW YORK AIR BRAKE samnnny{() 
MP2 650 LOUCKS . AURORA, ILLINOIS 


YOUR PHONE BOOK 





LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF 


EQUIPMENT DEVELOPMENTS 


Continued 





Fan-Coil Unit Permits 
Counterflow Operation 


For small commercial applications. 
Chilled-hot water unit with reversible 
and movable components permitting 
counterflow operation from either 
side. Model “FCF-42-96” 
12.000 Btu per hr cooling and 96,000 


rated at 


Btu per hr heating. Fan section can 
be rotated for horizontal or up or 
{rkla Air 
Vain St.. 


down vertical air flow. 
Conditioning Corp. 812 


Little Rock. {rk. 





Globe, Check Valves 
For Water, Oil, Gas 


For working pressures ol 2500 psi 
cold water, oil, or gas. Bronze units 
have 45 deg seat (flat to flat). Gh 
bolted bon 
nets with “O” ring gasket and hand- 
wheels in 114 and 2 in. sizes 
Crane Co.. 155 N. Wacker Dr.. Ch 


cago 0. 


valves furnished with 


Pipe Line Strainer Has 
“Backwash” Cleaning Feature 


“hack- 


rinses it 


Unit has reverse flow of 
wash” fluid that literally 
free of all foreign matter at the turn 
of a valve. Debris-laden waste is dis- 
charged directly into existing drain- 
age system. Available in single or 
double gate or plug type models. ac- 
commodating full range of pipe line 


Fluid Control Div.. Zurn 


Industries, Inc.. Erie. Pa. 


S1Z@s, 
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Control Valves for 
V4 In. OD Tube 


With “Swagelok” connections for 
14, in. OD tube. Fingertip control for 
brass or Type 316 stainless steel units. 
Male pipe connections also supplied. 
Available in straight and anel pat- 
terns, and has a 3000 psi pressure 
rating with a 0.172 orifice diameter. 
Micro-reeulating or non-regulating 
316 stainless steel stems. Whitey 
Research Tool Co.. 5525 Marshall 
St.. Oakland 8, Calif 


Pipe Thermometer 
Counteracts Heat Loss Error 


For all pipe up to 314 in. dia 
meter. Clips to steam. water. re 
frigeration, gas, and other pipes by 
means of twin spiral clips. Units 
precalibrated to counteract erro! 
through heat losses of radiation 01 
convection. Dials are 21% in. in dia 
meter with graduated 2 F divisions 
[wo ranges: 32 to 320 F. and 1] 
to 131 F. Literature sent on request 

fhrax Instrument Corp 179-15 


Jamaica Ave... Jamaica 32. N.Y. 





T-Fitting for Hydraulic, 
Pneumatic, Process Lines 


For applying pressure gages o1 
other instruments to hydraulic, pneu- 
matic, and process lines. Available 
in aluminum, brass. monel, steel, and 
stainless steel. Seals against pressure. 
temperature, vibration, surge, and 
acts as a vibration dampener. Of- 
fered in size range from 1/16 
through 2 in. diameters with pipe 
thread. C. B. Crawford Co.. 16606 
Waterloo Rd.. Cleveland 10. O. 


Heating. Piping & Air Conditioning, 
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When the job’s got to be right .. . at the 
right price remember Hydrotherm! 

Gas heat costs less than oil heat in big 
jobs (to 3,600,000 BTU/Hr) when you insta 
Hydrotherm’s MULTI TEMP hydronic system 

Sequence-fired combustion chambers per 
mit automatic input modulation in accord- 
ance with load requirements no short 
cycling no override built-in standby 
protection. Factory assembled fits 
through a 2 ft. 6 in. door 

Easy to install, all cast iron, and guar- 
anteed for 25 years .. . you can't 1 
with Hydrotherm. 


Write for bulletin #21 and all the facts. 


HER 


HYDROTHERM, INC. © DEPT. 13HP © NORTHVALE, NEW JERSEY 


Feb: uary 


196] 
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ANOTHER PEERLESS ELECTRIC SPECIAL BLOWER APPLICATION 


(SEAM LBL 
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United Air Lines Terminal Building, Idlewild Airport. Architects: Skidmore, Owings & Merrill. Consult- 
ing Engineers: Syska & Hennessy, Inc. General Contractors: Humphreys & Harding. Mechanical Con- 


tractors: A. D. Walker & Co., Inc. 


Four of the 52 Peerless Electric Blowers. Shown are Philip M. Larkin (left), Senior Project Engineer, 
and Warren Dorrman (right), Project Supt. of A. D. Walker & Co., Inc. 


“COMPLEX AIR HANDLING PROBLEMS 
MET BY PEERLESS ELECTRIC BLOWERS” 


Philip M. Larkin, Senior Project Engineer 


Excessive heat transmission from an 
800’ long, 20’ high glass front makes 
difficult the design target of 78° F 
maximum summer temperature 
wjth 50% relative humidity. In 
winter the need is for 65-70° F with 
humidity low enough to avoid con- 
densation. Variations cannot exceed 
a minus 2% in temperature or plus 
5% humidity. And the complete sys- 
tem must serve 45 different areas of 
the building, including the kitchen. 

Tight space conditions and air- 


craft fumes added to the installa- 
tion problem. The solution: 52 
Peerless Electric Fans to supply and 
exhaust the 175,000 square foot 
building area. Peerless Engineers 
worked closely to make possible the 
necessarily delicate air balance. 

No matter how complex your next 
job, let Peerless Electric engineer 
your air moving needs. Write: Peer- 
less Electric Division, H. K. Porter 
Company, Inc., W. Market Street, 
Warren, Ohio. 


H. K. PORTER COMPANY, INC. 


| 
| 
| 
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Pipe Welder Butt Welds 
Without Backing Ring 


For automatic roll welding of pipe, 
will butt use of back- 


ing ring. wire 


weld without 


Includes a feeder 
coupled to a constant voltage motor 
generator welder. Small filler wire is 
fed to 


position or roll welding. 


a fixed welding torch for flat 
or to a hand 
torch for semiautomatic applications. 
Unit’s range is from 16 to 20 v, 30 
to 150 amp. d-c reverse polarity. 
Hobart Brothers Co... Hobart Sq-, 
Troy. O. 





Portable Pump 
Creates Heads to 55 Ft 


Canned, self-priming unit com- 
bines pump and motor in one enclo- 
sure. Handles up to 11 gpm and tem- 
peratures to 180 F. Creates heads to 
Avail- 
able in cast iron. bronze, or stainless 
steel. The Corley Co.. Inc.. 685 


Vyrtle Ave.. Bounton. N.J. 


55 ft and suction lifts to 15 ft. 





Radiation Meter Operates 
On Two Flashlight Batteries 


For measuring alpha, beta, gam- 
ma, radiation. Completely portable, 
flashlight 


batteries. Unit has a 275 deg 414, in. 


operating on 2. standard 


long scale and will operate in tem- 
125 F with 


an absolute accuracy of 15 percent. 


peratures from —22 to 
A gamma sensitive geiger tube sup- 
plied with meter. Two ranges can be 


0-10 


selected 


PEERLESS ELECTRIC DIVISION OR 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, | 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand. | 


using toggle switch: 
and 0-200 mr/h. 
106 N. 


Gelman Instru- 
ment Co.. Vain St., Chelsea, 


Wich. 
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to know 
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Trinity University 
Selects Central 
Heating, Cooling 


A CENTRAL heating and cooling 
plant now under construction at 
Trinity University in San Antonio. 
Tex.. will pipe hot and chilled wa- 
ter to several campus buildings for 
year around air conditioning. 

The plant will be completed by 
mid-1961. and will be the first in 
the San Antonio area to use an 
absorption machine. 

University officials decided on 
a central plant to supply heating 
and cooling because “it offers econ- 
omy of operation and low first 
costs over a long amortization pe- 
riod.” It is also flexible in meeting 
changing loads. according to the 
University. 

The George Storch Memorial 
Library and Preston Northrup 
Hall. a classroom and administra- 
tion building. will be the first 
buildings served by the new plant. 
Approximately 50 percent of the 
375 ton capacity of the initial ab- 
sorption unit will be used in these 
areas. 

Space is provided in the utility 
center for the addition of anothe1 
heat-activated unit to serve future 
buildings. The system can be ex- 
panded to eventually total more 
than 1000 tons cooling capacity 
from this central plant. 

Natural gas will be used by the 
boiler to supply high temperature 
hot water used by the absorption 
machine for cooling. Gas will also 
be used by a hot water generator 
to supply hot water for heating. 

Selection of equipment was 
made by R. S. Purvis, director of 
physical plant at Trinity. Martin 
Staley was the consulting engineer, 
and O'Neil Ford Associates were 


the architects. 
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KATHABAR,. SYSTEMS 


‘ 


Give these 
advantages to 
specifying engineers: 


STERILE AIR 


Now you can design spaces 
to maintain air sterility 

as scientifically as 
temperature and humidity. 
Only Kathabar enables you 
to deliver air at 5 micro- 
organisms per 10 cu. ft. 

or less, continuously. 


FROST-FREE COOLING 


Get continuous air supply 
at dry bulbs and dew points 
way down to —90 F. 

No freeze-ups... 

no fluctuating efficiency... 
no defrosting shutdowns... 
no duplicate sets of coils. 
Cool better; fewer tons. 
Proved in candy cooling... 
Photo film chilling... brewing... 
chemical processing... 
environmental testing... 
many other applications. 


GET FACTS 


Surface Combustion: 2384 Dorr St., Toledo 1,0. 
A Division of Midland-Ross Corporation 


Send facts on Kathabar systems for following application: 








you'll want 
to know 


Bi Walter McCarty Heads 
with Opposed Blede: Demper RACCA National 


4 THE NATIONAL PRESIDENT of the Refrigeration and Air 
itioning Contractors / ‘lati 1961-62 i 


1s 


Conditioning Contractors Association for 
és Walter McCarty, associated with the air conditioning 
at contracting firm of McCarty Bros. Equipment Corp.. 


Booths River Forest. Ill. He was unanimously elected by the 





310-314 at delegates at the concluded RACCA national convention 


. held in Miami. 
The Heating & 
. *,* . ew Oo ice s e€1reciedc o serve v1 \ ° \ cf < < es 
Air Conditioning New officers elected t rve with Mr. McCarty ar 


ene Don Kissel. Los Angeles, Ist vice president : Brooks 
exposition 


Reeder. Detroit. 2nd vice president; Robert Lafferty, 
Miami. recording secretary; Harvey Hottel, Washing 


ea ton. D. C.. treasurer; and Joseph Marchase, Pittsburgh, 
=. aera sergeant-at-arms. 
Perforated Face Diffuser 
MAPPA Elects Five 
for the At A . 
nnual Meeti 
KRUEGER 
Design-Air NEW PRESIDENT of the Midwest Air Pollution Preven- 


Recessed Ceiling Diffuser Display tion Association. Inc. is Daniel A. Sullivan. consultant 
for the Armour Research Foundation. His election was 


one of five made at the group’s annual meeting held 


last December in Chicago. 

Lewis Evans. Chicago & Indiana Railroad Co.. was 
re-elected first vice president. Elected second vice presi- 
dent was Dr. George S. Gordon, ARF director of 
chemical research. Douglas R. Fuller, Northern Trust 
Co.. was re-elected treasurer of MAPPA;: and Dusan 


Ljubenko. administrative supervisor, ARF chemistry 


the most complete line 
of 

Registers and Grilles, 

Diffusers and Dampers 


in the entire industry. NACE Elects Officers 
For 1961-62 
1,@ 5402 + © i > R THE NEW PRESIDENT of the National Association of Cor- 
rosion Engineers is E. C. Greco, senior research chem- 


AIR CONDITIONING CORPORATION 


research division, was elected secretary. 

















Linear Extruded Aluminum Grille 


ist for the United Gas Corp., Shreveport, La. He will 
19 E. RILLITO » TUCSON, ARIZONA be installed March 17, the last day of the Association’s 
17th Annual Conference and 1961 Corrosion Show at 
adh bss Agents Please Note Buffalo, N.Y., along with the other officers and direc- 
Territories Now Open in the New England States, New 
York City, Buffalo, Washington, D.C., Baltimore, Cleve- 
land, Grand Rapids, Detroit and Milwaukee. Please ' se : 
contact Mr. Leo Krueger at the Exposition, Chicago, of Hills-McCanna Co., Chicago, has been elected vice 
February 13-16. president. Re-elected treasurer was C. G. Gribble, Jr., 
district manager for the Metal Goods Corp., Houston. 


tors elected. The officers will serve for one year. 


Rolland McFarland, secretary and technical director 
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THE 


DISTRICT 


HEATING 


HAND BOOK 


THIRD EDITION 


A Revised Volume — 529 Pages 
15 CHAPTERS — 6”x91/,” 


GROWTH AND PRESENT 
STATUS 


ECONOMICS OF DISTRICT 
HEATING 


GENERAL DATA 
DISTRICT HEATING PLANTS 


WATER CHEMISTRY AND 
CORROSION 


STEAM DISTRIBUTION 
METERING 
BUILDING HEATING SYSTEMS 


CONSUMERS’ PROCESS 
EQUIPMENT 


CONSUMERS’ ACCESSORY 
EQUIPMENT 


ESTIMATING STEAM 
REQUIREMENTS 


ECONOMICAL USE OF 
STEAM 


RATES 
SALES ACTIVITIES 


HOT WATER FOR DISTRICT 
HEATING 


Price $7.00 
NATIONAL DISTRICT HEATING 
ASSOCIATION 


827 N. EUCLID AVE., 
PITTSBURGH 6, PA. 


MOELLER’ 


132nd ST 


and 89th AVE 
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+ RICHMOND HILL 


Fiucscnlity 
MOELLER 


ADJUSTABLE 
ANGLE 


INDUSTRIAL 
THERMOMETER 


a 


SAVES TIME 
CUTS COSTS 
ADJUSTS TO 


ANY ANGLE 


for 


ANY INSTALLATION 
“Right-On-The-Job“ 


7) 
—) 


So 


© Positive Locking 
© No special tools 
© Completely protected Capillary 
© 7”, 9”, 12” Scales 
e Standard Ranges from 
— 40° to +750°F. 
e Send for Catalog No. 400 





NSTRUMENT COMPANY 
SINCE 1867 


- 
18 N y 






































-—---- 

















STEEL FIREBOX 


























sueNcR eel: = | 
Name Your Boiler lype..- 


Whatever your unit . . . forced draft “pressurized’’, natural or 

induced draft .. . there are TWO National Airoil job-engineered 

oil burners ready to go to work to provide better performance 
. at far greater economy! 


Select TYPE C-45 for burning Numbers 4 and 5 commercial 
fuel oils . . . 7 models with capacities to 33 gph . . . quiet, easy 
to install, high temperature flame, excellent combustion. 
Bulletin 100A. 


Select TYPE C-20 for burning the lighter Number 2 fuel oil . . . 
7 models with capacities to 33 gph . . . clean, pulsation-free 
operation. Bulletin 102. 
These Underwriter-approved package 
burners offer a host of outstanding first- 
time features. Data is contained in our 
Estoblished 2= comprehensive literature and specifica- 
eis tions. Just tell us your needs and you'll 
nee hear from us by return mail. 


NATIONAL AIROIL BURNER COMPANY, INC. 


1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. 
Industrial Oil Burners, Gas Burners and Combustion Equipment 


Heatir 


1g, 





RECENT TRADE 
LITERATURE... 





>» AIR CONDITIONING SCHOOLS 

20 page booklet discusses the eco- 
nomic and educational advantages of 
air conditioned schools. Gives four 
case histories. with one being com- 
pared to a conventional school with- 
out air conditioning. Commercial Div. 
of Vinneapolis-Honeywell Regulator 
Co. 2747 S. Fourth {ve., Minne- 


apolis 8. 


>» AIR) DIFFUSER COMBINES 
LIGHT AND AIR—2\4 page booklet 
gives selection and application data 
for dual purpose units. Two basi: 
sizes, 12 X 48 in. and 24 X 48 in. 
Features variety of lighting enclo- 
sures: louvers, plastic, glass: and 
supply or return models. A sound- 
slide film available also for showing 
to groups. Barber-Colman Co., Dept. 
B. 1101 Rock St.. Rockford, lil... or 
Day-Brite Lighting, Inc., 6260 N. 


Broadway, St. Louis 15. 


> AIR FILTER—eight page Bulletin 
3-1400-8 describes four models of 
roll-filter unit: automatic drive or 
manual operation for advancing me- 
dia across face of filter. Technical 
data includes dimensional drawings. 
capactiy tables. and selection instruc- 
tions. Farr Co., P.O. Box 90187. Air- 


port Station, Los Angeles 45. 


» AIR SAMPLING TECHNIQUES 

three page manual No. 2 describes 
methods of measuring dust and gases 
in air. Reviews several techniques 
and gives directions for testing. Gel- 
man Instrument Co., 106 N. Main 
St.. Chelsea, Mich. 


» BALL VALVE-—four page Bulle- 
tin DH-38 describes forged naval 
bronze unit for water. oil. and gas 
service available in sizes from 14 to 
2 in. inclusive. Includes a cross-sec- 


tion illustration detailing the con- 
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How to take 
your dream trip 


for 63¢ a da Saving the easy way. The Payroll Sav- 
ings Plan for U. S. Savings Bonds 

makes you an automatic saver. The 

day you join, you begin building your 

bundle of Bonds—with money you 


don’t see, can’t spend and probably 
won’t miss. 


You can hardly buy a new tie for a 
vacation wardrobe with 63¢. But 
thousands of people pay for a whole 
trip by putting something into U. S. 
Savings Bonds every pay day. Just 
63¢ a day adds up to $18.75 a month, 
enough to buy a $25 Savings Bond. 
In 40 months you'll own Bonds 
worth $1000 at maturity. And you'll 
have saved for that dream trip with 
pocket change you might have drib- 
bled away. Why not start saving for 
your first vacation Bond today? 




















Money with your name on it. Savings 
Bonds can be turned into cash any- 
time. Yet you can’t lose your money. 
Your Bonds are registered in your name 
and are replaced free if lost or stolen. 


_. wie WHY U.S. SAVINGS BONDS 


Peace costs money. Every Savings Bond you buy helps keep our 
country strong for Peace . . . so that you and your loved ones can 
enjoy traveling —and all the things you’re saving for. 


You save more than money 


iA) with U.S. Savings Bonds 2% 
bd 


Salalaleas 71 


This advertising is donated by The Advertising Council and this magazine. 
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ARE SUCH A GOOD WAY TO SAVE 
You can save automatically on the 
Payroll Savings Plan, or buy Bonds 
at any bank + You now earn 334% 
to maturity, 14% more than ever 
before «+ You invest without risk 
under a U.S. Government guarantee 
« Your Bonds are replaced free if 
lost or stolen - You can get your 
money with interest anytime you 
want it + You save more than 
money — you buy shares in a stronger 
America. 





CUTTING POWER! 
51 3-Inch Holes Ss 


In One Day 
Through 4-Inch 


Concrete Floors! 


A contractor drilling 5000 3-inch holes in 

a new office building finished 51 in one 

day, and once cut 21 in two hours! Going 

through 3-4 inches of reinforced concrete 

with Longyear diamond bits took 1 to 

114 minutes, and Longyear diamond bit 

life was as high as 100 feet. The “305” Le 

drill was equipped with a new, compact _— For more detailed information on 
vacuum hold-down unit, making set-up application of Longyear drills, 
lightning-fast. write Department 5A. 


E. J. LONGYEAR CoO. 


76 S. Eighth Street, Minneapolis 2, Minnesota 
Phone: FEderal 9-7631 


SILENT You Se 


OPERATION = INDEPENDENT 
UNIT CONTROL 
Jor bot or chilled 


water systems with... 


NON-LIMING 
MOVING 


Water Diverting Valve 


For year ‘round comfort auto- 
mation at a reasonable price, 
the Chatleff Vectrole Valve, 
Switching Element and Ther- 
mostat give you a complete 
comfort control system at a 
tremendous saving. 


SERVICEABLE 
SOLID BRASS For complete 
CONSTRUCTION information, write: 


CONTROLS INC. 


205 Industrial Blvd., Austin 4, Texas 


RECENT TRADE LITERATURE 


Continued 





struction of the valve keyed to a ma- 
terial and dimension specifications 
table. R-P& C Valve Div., American 
Chain & Cable Co., Inc.. Reading. 
Pa. 


p BOILER LEASING—literature ex- 
plains firm’s two plans to lease auto- 
matic packaged boilers or sell them on 
installment pay ments. Continental 
Boiler Div., Boiler Engineering & 
Supply Co., Inc.. Phoenixville, Pa. 


>» CENTRIFUGAL PUMPS—four 
page bulletin. Form 70287 describes 
units with a 1750 rpm_ operating 
speed. Output from 15 to 500 gpm 
with heads to 110 ft. Can be mounted 
in any position provided motor is 
kept higher than pump. I/ngersoll 
Rand Co., 11 Broadway, New York 4. 


>» CONDENSATE RETURN PUMPS 

four page Bulletin 21-C describes 
units with capacities of from 500 to 
10,000 sq ft edr with discharge pres- 
sures from 20 to 40 psi. Operating 
speed is 3500 rpm. Four page Bulle- 
tin 19-B describes units with capac- 
ities of from 2000 to 50.000 sq ft 
edr with discharge pressures up to 75 
psi. Both 1750 and 3500 rpm oper- 
ating speeds available. Skidmore 
Corp.. P.O. Box 309, St. Joseph, 
Vich. 


» CONTROL SYSTEM—12 pag 
bulletin SF-755-A_ describes — basic 
control instrument. as well as various 
means of measurement which can be 
employed with it. Information also 
provided on “FultroMatic” system 
with reset. Fulton Sylphon Div., Rob- 
ertshaw-Fulton Controls Co., P.O. Boa 
100, Knoxville 1, Tenn. 


» CONTROL SYSTEM—12 page 
Bulletin GEA-7080 describes custom- 
built system for central air condition- 
ing and other functions such as motor 


starting and control, power switching, 
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rower or wore —- TP ECONOMY, EFFICIENCY 


MUELLER CLIMATROL 
Gas Suspended Unit Heater 


@ Complete size range from 25,000 
to 225,000 BTU/hr. 
@ Efficient, safe, all-welded, tubular- 
design heat exchanger 
®@ Quality, trouble-free, cast-iron 
drilled-port burner 
@ Convenient triple-duty lifting and 
hanging brackets 
@ Automatic fan and limit control 
plus summer switch 
@ AGA approved for Natural, 
Mixed, Mfd., Propane gas 
The Institute for Muscle .Disease @ Shipped assembled, pre-wired, 
in New York City... a tower of and test fired. 
hope for the millions who 
_ suffer from neuromuscular 
gre gt arte a Write for free 
MUSCULAR DYSTROPH . . 
t today. 
ASSOCIATIONS OF AMERICA, INC. information today \ - 
1790 Broadway, New York 19, N. Y. 2000 W. Oklahoma Ave. 1024 Westminster Ave 


Milwaukee 1, Wis. Alhambra, Calif 


SES ot: ES ) 
THE COMPLETE LINE FOR INDOOR CLIMATE CONTROL 


MC-44 








Manulacturers’ Agents 


Are you interested in secur 


Ww Sc ate occasionally asked by our 
manufacturer advertisers to suggest the 
names Of manufacturers agents 1n vari- 


ous sections of the country whom they 
can contact in regard to representation — 
ot P ® 


their industrial and large building 


heating, piping and air conditioning 
products 


If you would like your name listed 
on our records for inquiries we may 
receive for your territory, we invite you 
to write us. There is no charge in con- 
nection with this service. 


Seals tight, lubricates as it seals. For awn oe “ 


m — water, gas, low pressure lines. Safe for 
be potable liquids. Pints, quarts, gallons, | aren raoer 
Cd Wd | il 5-gallon cans; 500-Ib. drums ; 
=) pescd 


Air Conditioning WRITE FOR CIRCULAR 239-B | 
pewee noo -- ew een enna 
oivision or QCf inoustries ; 
6 N. Michigan Ave. Chicago 2, IIL W-KM Dept. BB-2, P 0. Box 2117, Houston Texas! 








KT 600!1R 
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UNI-CRES 


PIPE COVERING 


Uni-Crest expanded polystyrene pipe covering 
is an excellent low temperature insulating 
material, and is inexpensive to install and 
maintain. 


Its low thermal conductivity (K factor) 
plus its high resistance to water and water 
vapor — are some of its prime qualities. It 
will not rot, mildew, or support fungus growth. 


Extremely lightweight, with a smooth, tough 
white surface, Uni-Crest is non-dusting, non- 
flaking, and easily cut and handled on the job. 


Uni-Crest and self-extinguishing Uni-Crest 
are available in a wide variety of sizes and 
shapes. Both types are also available with or 
without a paper and foil laminate jacket. 


For the address of the office nearest you, 
plus additional information and an actual 
sample, please write to the address below. 


VISION UNITED CORK COMPANIES 


UNI-GREST > = 


188 


fxn, nt 
*PANDED porysTyeé 


BRANCH OFFICES OR APPROVED DISTRIBUTORS IN ALL KEY CITIES 


UNITED'’s 


RECENT TRADE LITERATURE 


Continued 





a new, economical, low temperature insulation 


1 Central Avenue, Kearny, New Jersey 


circuit relaying and sequencing. mo- 
toring, and process instrumentation. 
“Cabinetrol” systems can be built for 
power concentrations up to 4000 
amp. General Electric Co... Schenec- 


tady 5. N.Y. 


. DUCT SILENCERS—catalog de- 
scribes packaged “Quite-Duct” units 
and lists performance of over 44 unit 
sizes and 90 multiple unit sizes by 
airflow (from 185 to 372.000 cfm) 
and by pressure drop (from 0.1 to 
1.50 in. water gage). I/ndustrial 
Acoustics Co. Inc., 341 Jackson 


4ve., New York 54. 


» ELECTRIC HEATING—2\ page 
supplement CS-600 contains specifi- 
cations and product illustrations of 
electric heater bands, air heating ele- 
ments, blower-type heaters, immersion 
units, engine heaters, mineral insu- 
lated heating cable, special radiant 
heaters for process and comfort heat- 
ing, controls, and other equipment 
and elements. Edwin L. Wiegand Co., 
7500 Thomas Blvd., Pittsburgh 8. 


» ELECTRIC MOTORS—12 page 
catalog describes units rated from 14 
to 10,000 hp. Data given on a-c in- 
duction motors, either low or high 
slip; constant speed synchronous mo- 
tors, in horizontal or vertical con- 
struction; and d-c motors. Selection 
and specification data also included. 
Fairbanks, Morse & Co.. Electrical 
Div., 303 N. Henderson, Freeport, ll. 


» EVAPORATIVE CONDENSERS 

14 page Bulletin 1435 gives general 
theory and design of condensers 
along with the basic refrigeration cy- 
cle. Selection information for sum- 
mer and winter operations, capacity 
control, typical piping arrangements, 
and system purging explained. Balti- 
more Aircoil Co., Inc., P.O. Box 


7322, Baltimore 27. 
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METER 
STEAM 


the CONDENSATE 
,, WAY 


Lasting Accuracy 
Dependability 

Low Maintenance 
Long, Long Service 


CADILLAC 


Since 1906 it has become the 
standard for most Central 
Heating Systems in the U.S.A. 


Available in Gravity or Vacu- 
um Types. 


Accurate to within 1% from 
zero to rated capacity regard- 
less of system pressure. 

CADILLAC Meters are used by: 


Public Utility and Municipal 
Heating Systems 


Shopping Centers 
Universities 


Institutions with multiple 
buildings or departments 


Industrial steam users 
with closed systems 


Write for catalog +25 and 
name of nearest distributor. 


2912 £. Woodbridge - 





CENTRAL STATION STEAM CO. 
Detroit 7, Mich. 
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» EXHAUST HEADS—for remov- 
ing impurities from exhaust steam 
being discharged to the atmosphere. 
described in Form AD-2438. Units 
employ principle of centrifugal force 
to remove liquid and solid from 
steam vapor. Includes illustrations, 
dimensions, weights, and capacities. 
Crane Co., 4100 S. Kedzie Ave. Chi- 
cago 32. 


» FAN-COIL UNITS—four page 
folder describes five models available 
in three styles for heating and cool- 
ing small stores, offices. schools, and 
similar structures. Selection data. 
specifications, and other technical 
data given in tables. Thermal Engi- 
neering Corp., P.O. Box 13254, Hous- 


ton 19. 


» FIBRE DUCT 


describes “Sonoairduct” for slab per- 


four page bulletin 


imeter heating, cooling. or combina- 
tion heating and cooling systems. In- 
stallation instructions given along 
with tables and charts. Sonoco Prod- 
ucts Co., Construction Products Div.. 


Hartsville, S.C. 


> FILTER ASSEMBLY —four page 
Bulletin No. 600 describes in-line fil- 
ter assembly for application wherever 
caustic and/or corrosive liquids or 
gases are handled. Engineering draw- 
ings and specification data given with 
application information. Dumont En- 
gineering Corp., 1401 Freeman Ave.. 


Long Beach, Calif. 


>» FLAT OVAL DUCT—bulletin de- 
scribes duct and fittings for high- 
pressure, high-velocity air systems. 
Includes sizes, and gives data on pres- 
sure-loss, reinforcement to minimize 
amplitude of wall vibration, and sta- 
tic pressure deflection. United Sheet 
Metal Co., Inc.. 540 S. Drexel Ave.. 
Columbus 9, O. 
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SAVE TIME— 


SAVE MONEY 


with these dependable 
INSULATION HANGERS 


' SEE OUR i 
CATALOG IW 
SWEET'S 


Spindle Hangers and 
W-A Self-Locking Washers 


Ideal for insulation work, 
Gemco Spindle Hangers 
are easily and quickly , 
installed... with positive /?; 
adhesion to concrete, /: 
brick or metal. W-A 
Self-Locking Washers 
pressed over spindles 
with minimum effort 
and lock insulation se- 
curely in place. 


GEMCO Pronged Hangers 
aga’ Designed especially for 


supporting various types 
of block insulation. 
Easily applied for posi- 
tive adhesion. Prongs 
(available in various 
lengths from 16” to 6%”) bend over 
to hold insulation firmly in place. 


TUFF-WELD Nylon Hangers 


Two-piece hangers. .. with P 
bases of tough, mold nylon 
and spindles of metal. 
Made especially for 
smooth surfaces. Eo 
Spindles snapped into ( #) 
bases as needed; reduces 

inventory, storage space, freight costs. 
W-A Self-locking washers hold insu- 
lation securely in place. 
TUFF-BOND Quik-Set Adhesive (for 
smooth or slightly irregular surfaces) 
and Improved General Purpose Ad- 
hesive (for rougher surfaces) assure 
permanent adhesion of hangers when 
used as directed. Write or wire for 
details and specifications. 


c1 eo) oe) >) Re) a mam ele) i: 


YRPORATED 


DANVILLE 28, ILLINOIS 





isYolojo)jian 


Adjustable 
SPROCKET RIM 
with Chain Guide 
Changes that Danger Zone 
toa 


1 th ay 4e) | 


—enables 
you to 


ADD 
PLANT 
AREA 


lf re-aligning 
equipment will 
work- 
better 


lower 


yield more 
ing space, 
production, 
costs—do it now. 
Save all space 
wasted for placing 
ladders to 
overhead 
At the same time, 
Danger 
Safety 


Zones. Equip every 


reach 


valves. 


convert 
Zones to 
overhead valve 
wheel in your plant 
with Babbitt Ad 
justable Sprocket 
Rims with Chain 
Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first cost is the only cost (no maintenance). 
They are packed completely assembled (one 
to a carton), with easy-to-follow instructions. 
A hot-galvanized rust proof chain is avail- 
able for all sizes. 


Babbitt Adjustable Sprocket Rims with 
Chain Guide are carried in stock by most 
mill supply houses. Just phone your mill 
supply salesman or contact us direct. 


istolejo)ian 
STEAM SPECIALTY CO. 


S BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 
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>» FLEXIBLE BALL JOINTS 


page Catalog 250 covers units in sizes 


from 14 through 16 in. with threaded. 
flanged. or welding end connections 
and 
1200 F 
Application and technical data in- 
cluded. Barco Mfg. Co., 501 Hough 


St.. Barrington. Il. 


joints for temperatures up to 


and pressures to 1500 psi. 


>» FLEXIBLE HOSE AND DUCT 

12 page Bulletin 605 describes units 
for moving air. dust, fumes, and ma- 
terials by means of pressure. suction. 
or gravity. Selection and installation 
information in- 
Co.. Div. of 
Corp.. 100 Park 


accessory 


Flexaust 


and 
The 
Vining 


York 17. 


data. 
cluded. 

Callahan 
fve.. Neu 


venti- 


Tl BING for 


and materials 


> FLEXIBLE 


lation. fume removal, 
handling systems. described in a bro- 
“The Facts About Flexflyte.” 


Seven types of product, their charac- 


chure. 


teristics. construction, and standard 
sizes included. Flexible Tubing Corp.. 


Guilford 2. Conn. 


SYS. 


11R CONDITIONING 


specification 


» GAS 
TEMS 


sheets. and other explanatory litera- 


brochures. 


ture for natural or LP gas powered 
air conditioning or combination heat- 
ing cooling systems available. Vector 
Engineering Contractors, Inc... 2321 


Forest Lane. Garland. Tex. 


>» GATE AND GLOBE VALVES 

six page bulletin describes cast steel 
units for high pressure, high tem- 
perature applications. Lists 
sions and weights for 600, 900, 1500, 
and 2500 lb ASA ratings for all units 


from 2 through 18 in. Cross-sectional 


dimen- 


and sideview drawings, complete ma- 
terial specifications list, and an iden- 
tification of a disassembled valve 
given. Walworth Co., 750 Third Ave.. 


Vew York 17. 


NOW | 


competitively priced! 


NEW 


INDUSTRIAL COOLING 


FAN 


featuring 


“QUICK-SWITCH”’ 
BLADES 


Blades can 
be installed 
after hub is mounted 
on drive shaft 


Performance, construction, and 
price make this the “‘best buy”’ in 
industrial fans! Delivers more CFM 
with less H.P. Features a ductile 
iron hub, removable blade retention 
caps, heat treated aluminum alloy 
blades with constant chord width 
and flanged ends. 4, 6 and 8 bladed 
fans available in 54” to 120” diam- 
eters. Maximum tip speed is 15,000 
ft./min. Easy to install . . . easy to 
maintain. For complete details, 
write: KOPPERS COMPANY, INC., 
4602 Scott Street, Baltimore 3, Md. 


-denomasten 
“Fans 


.7 
Engineered Products Sold with Service 
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RECENT TRADE LITERATURE 


Continued 





p HEAT LOSS COMPUTERS FOR 
ELECTRIC HEAT—heat 


room heated completely or partially 


loss of a 


by electricity computed on short 
working charts, Form E19. Spartan 
Electric Radiator ( Orp.; 52-55 74th 


ies Maspeth 78, N.Y. 


>» HERMETIC COMPRESSORS 

two four page brochures give specifi- 
cations and performance data of four 
six-cylinder 
Form No. 6001 
der 714, 10, and 20 hp models: 
No. 6006 describes 


20, and 


and motor-compressors. 
describes four-cvlin- 
Form 
six-cylinder 10. 
0 hp models. Tables give 
data on capacity, power consumption, 
motor current, and name plate rat- 
ing. Copeland Refrige ration 


Sidney. O. 


( orp.. 


COOL. 
108 


>» INDUSTRIAL WATER 
ERS Bulletin 


four page gives 


If you thought an axial flow roof 
ventilator must be tall and un- 
sightly, forget it. This low, com- 
pact, modern Power Line Roof 
Ventilator, with its spun alumi- 
num housing, adds distinction 
and beauty to your building sil- 
houette. 

Provides superb exhaust or 
intake performance: axial flow, 
direct or belt drive, sizes 12” 





selection data and specifications for 


centrifugal-fan blow-through units: 


centrifugal-fan draw-through units: 


and tubeaxial-fan blow-through units 
fircoil Co.. Inc.. P.O. Boa 


7322. Baltimore 27. 


Baltimore 


>» LOW VOLTAGE DISTRIBL.- 
TION EQUIPMENT—92 
log. the “Buy Log.” No. GEC-1100C 
covers heavy duty 
breakers. 


ters, and power distribution centers. 


page cata- 
safety switches. 


circuit motor control cen- 


Ratings. weights. dimensions. and 
general application information given 
Distribu- 


Plain- 


along with selection data. 
tion Unit. General Electric Co.. 


ville. Conn. 


> MEMBRANE FILTER—thzree page 
Manual No. 5, “Radiochemical Appli- 
cations of the Membrane Filter” in 
of 25 


The membrane filter 


cludes a_ bibliography refer- 


ences, is a mi- 


croporous plastic with uniform mi- 


cron sized holes. It can be used to fil- 


UR RO 


SILHOUETTE 
Sgs. 


‘Owe REY” 





Power Lime im comu 


There’s a Power Line Fan for 
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ter all radioactive partic les from 
fluid and gas streams. Gelman Instru- 
ment Co.. 106 N. Main St., Chelsea, 


Vic h. 


>» WETALLURGICAL RESEARCH 

eight page brochure describes elec- 
tronic system of searching metallur- 
gical and related literature for specif- 
ic information. System includes in- 
formation on anything published in 
{merican 


Park, 


the preceding two weeks. 
Vetals. Vetals 


Society for 
Vovelty. V0. 


> OIL 
SERIES 


diagram give specifications for an oil 


BURNER INSTALLATION 


four page bulletin and a 


burner installation in a government 


building. Includes information on 
boilers, fuel burning equipment, con 
tests. servic e re- 


Ray 


San 


trols. combustion 
data. 


San lose 1ve.. 


sponsibilities, and other 


130] 


Franc ise 0 12. 


Burner Co.. 


through 36”. Truly quiet, highly 
efficient air-flow. Non-overload- 
ing propeller. Full floating drive 
with rubber vibration dampen- 
ers. Ball bearing throughout. Ex- 
ternal wiring conduit. Safety 
disconnect switch. 


And the overall height above 
your roof curb can be as low 
as 13"! 


DIVISION OF CHELSEA PRODUCTS, INC. 
PLAINFIELD, NEW JERSEY 


every ventilating problem. 





ReducesFERE Hazards 


PROLONG THE LIFE OF FANS, 
MOTORS AND EQUIPMENT! 





* PERMANENT, CLEANABLE TYPE AG 
Made especially for range canopies, gal- 
leys, kitchens, ventilation systems. . 
* EXTRA HEAVY CONSTRUCTION entering exheust 
Provides better thermal mass to resist ducts, protects mo- 
“‘burn-outs To offer longer service, also tors, increases work- 
available in stainless steel enclos- ing comfort to pro- 
ing frames vide safe kitchens for 
* PRE-ASSEMBLED UNITS for CEILING Industrial Plants, 
or WALLS ; : Hospitals, Hotels, 
Completely pre-assembled units available : 

- Etc. Write for bul- 

just set in place and bolt together letin G505 
Save time and labor costs. Eliminates etin ’ 
complex assembly problems. Available in 

stainless steel, steel, aluminum. 


Asem AIR FILTERS... 


give you better filtering efficiency because they're engineered to 
your needs. Write for details. 


Prevents grease from 





AIR FILTERS (Low Velocity) Type AF 
Viscous impingement type, permanent and 
cleanable designed for industrial, com- 
mercial and domestic use. Available in 1°’ 
and 2” thickness. Bulletin No 


—— 


VIRO-CRIMP (High Velocity) Type W 
Has a specially designed high velocity 
Viro-Crimp Filter media. Hemmed edges 
provide a safety feature. Operates ef- 
ficiently at 300 to 600 fpm. Available 
in 2” and 4” thickness. Bulletin No. 
W-803. 





SEND FOR FREE BULLETINS! 


A few distributorships available. Write for details! 
4554.P West Woolworth Ave., Milwaukee 18, Wis. 
Canadian Representative: Douglas Engineering Co., Ltd., Toronto 


192 


RECENT TRADE LITERATURE 


Continued 





>» PIPE CONDUIT BENDING DEGREE INDICATOR 

eight page Bulletin No. E-301 gives instructions, 
charts. and other data for using firm’s “No. 1807 
model.” Features method for laying out and bending 
pipe and conduit 1% to 6 in. in diameter. Two pages of 
tables provide data required for making 10 to 84 in. 
radius bends. Greenlee Tool Co., 2136 12th St., Rock- 
ford, Il. 


>» PLASTICS W ELDER—four page Manual 60-2 con- 
tains operating and maintenance instructions for weld- 
ing thermoplastics such as polyethylene, polypropylene. 
and rigid and plasticized PVC. Data given on prepara- 
tion of material, tacking operation, hand-welding. and 
medium and high-speed welding with round rod and 
plasticized strip. Kamlar Products Co., 932R Washing- 
ton St.. Norwood. Mass. 


>» PREPARATION OF A CONSULTING” ENGI- 
VEER’S FIRM BROCHURE—24 page booklet avail- 
able to members of the Consulting Engineers Council 
as a “blueprint” to follow in compiling individual firm 
brochures. Contains excerpts and ideas from brochures 
published by consulting engineering firms. Consulting 
Engineers Council, 326 Reisch Bldg., Springfield, Ill. 


> PRESSURE PIPE—-12) page installation guide for 
*Transite” pressure pipe. Covers handling and installa- 
tion from loading and unloading through all necessary 
operations such as assembly of pipe and couplings, cut- 
ting and machining. design of thrust blocks, service 
connections, backfilling and tamping, testing, and other 
operations. Johns-Manville, 22 E. 40th St.. New York 
16. 


>» PROTECTIVE COATING—our page bulletin “Pio- 
neer No. 1008 Vapor Seal” describes mastic protective 
coating. Product is a blend of asphalts, petroleum 
resins, plasticizers, asbestos, mica, and solvents. Pre- 
vents rust, corrosion, abrasion, and protects against 
weathering. Application precedures, insulation values, 
and a chart for calculating amount of liquid needed to 
provide a specific thickness given. Witco Chemical Co.., 


Inc., 122 FE. 42nd St., New York 17. 


>» RECORDER CHARTS AND INKS—28 page Cata- 
log G-100-6 describes processes of making charts and 
inks for firm’s recorders. Partial list of the most com- 
monly used charts included. Minneapolis-Honeywell 
Regulator Co., Industrial Div.. Wayne and Windrim 
fves.. Philadelphia 44. 


Rl ST CONTROL two page Bulletin No. LOB de- 
scribes procedures for preventing and removing rust. 


Oakite Products, Inc.. 151B Rector St.. New York 6. 
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In the double-duct system... 
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FLEXIBLE TUBING CORPORATION 


465! 


Flexible Tubing simplifies connections to 
diffusers...gives you greater design flexibility 


Flexible Tubing is designed to help you in laying out both low- and 
high-velocity air conditioning systems. 

It’s extreme flexibility allows taking ducts around obstructions 
and through tight passages, in gradual, gentle bends with minimum 
air flow loss. Even when sharp bends are necessary, duct cross- 
section is held constant by the tubing’s strong supporting wire 
helix — there’s no air restriction! 

Flexible Tubing greatly reduces mechanical noises due to vibra- 
tion . . . corrects for misalignments at points of take-off. What’s 
more, it’s lightweight, rugged, easy to install, long-lasting. 

Capitalize on the flexibility of this remarkable product in the 
next system you design. The Contractor, the Installer will like 
it, too. For complete product data on Underwriters’-approved 
Thermafiex®, write to Flexible Tubing Corporation, 52 New 
Whitfield Street, Guilford, Conn. 
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A — Spring 
steel wire helix. 


See why Thermafiex-A is so flexible and long-wearing! 
B — Three-ply 
laminate — woven 


ff hy i \ Wi ) 
fiber glass between 


two flexible aluminum sheets. 


Flexible Tubing 


CORPORATION 


Anaheim (Los Angeles) * Guilford, Connecticut 
Hillside (Chicago) 
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FANS with 


’ 
? 


I 


built-in quality 


@ EFFICIENT 
@ QUIET OPERATING & 
@ CERTIFIED RATINGS 


Allih 


ALADDIN Series 94 Type FC Fans are available in 22 
sizes both single and double width. These fans 
have been designed for the lowest rotational 
speeds consistant with high efficiency over the 
widest possible range of operating conditions. 


Each fan is ruggedly built .. . fully equal to the 
job for which it is designed, and is backed by 
thirty-five years of know-how in manufacturing 
all types of air handling equipment. 


Write for complete data 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 


ngs Bias 25 


RECENT TRADE LITERATURE 


(Continued } 





>» SEAMLESS WELDING FITTINGS—and flanges in 
carbon, alloy, and stainless steel described in eight page 
booklet. FB-502A. Includes charts of standard sizes 
and schedules according to ASA B36.10 and ASA 
B36.19. Also contains breakdown of dimensional toler- 
ances. Tubular Products Div., Babcock & Wilcox Co.. 
Beaver Falls, Pa. 


» SHUTOFF VALVES, GAS COCKS—for operation 
in safety systems of plants using gas or fuel oil de- 
scribed in Supplemental Bulletin 22. Valves offered in 
nine sizes for 34 to 6 in. pipe, with solenoid or pneu- 
matic operators, reset wheels. and companion flanges. 
Gas cocks available in 14 sizes for 1 1 to 6 in. pipe. The 
Vorth American Mfg. Co., 4455 EF. 71st St., Cleveland 


o. 


>» SIGHT GLASSES FOR PIPE LINES—two page 
Specification Sheet No. DS-820 describes units with 
rotatable flanges. Information on construction mate- 
rials, dimensions, and pressure ratings included. Brooks 
Instrument Co., Inc., Hatfield, Pa. 


>» STEAM HEATING COILS—24 page Catalog 1710 
gives application data on blast heating coils, distribu- 
tion tube heating coils, and dual feed distributing tube 
coils. Contains sections on construction details, selec- 
tion, performance, piping diagrams, and installation 
procedures. Sizes and capacities also given. Westing- 
house Electric Corp... Sturtevant Div., Dept. T-4A8, 
Hyde Park, Mass. 


>» TEMPLATE—for representing air mixing units in 
layouts of dual duct air conditioning systems. Made of 
a flexible, translucent plastic material, template has 1 f 
and 1 in. scales. Openings in both scales provided for 
air mixing units from 60 to 4000 cfm. Buensod-Stacey. 


Inc.. 45 W. 18th St.. New York 11. 


>» THERMOCOUPLE SELECTOR SWITCHES—ee- 
scribed in a four page catalog. Information given re- 
garding minimum space requirements for wall, bench, 
rack, or panel mounting. Data provided on construc- 
tion, termination arrangements, internal wiring speci- 
fications, and cabinet designs. Thermo Electric Co.., 


Inc.. Saddle Brook, N.J. 


>» TIMING BELT DRIVES—80 page Catalog No. 
19103 describes units for mechanical power transmis- 
sion available for load capacities from fractional to 
600 hp and for belt speeds up to 16,000 fpm. Charts 
provide selection data. T. B. Wood’s Sons Co., 1275 
Fijth Ave., Chambersburg, Pa. 


Heating, Piping & Air Conditioning, February 1961 





RECENT TRADE LITERATURE 
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> UNIT HEATERS—four page Bul- 
letin DB4-101 describes firm’s com- 
plete line of horizontal and vertical 
steam units 
Co., 2850 N. 
11. 


Ile Electric Ventilating 
Pulaski Rd... Chicago 


> | -BELTS 


201 fives 


eight page Bulletin M 
specifications and_ illus 
trated sections on the comparative 
advantages of straight sidewall con- 
struction in V-Belts. Manhattan Rub 
ber Div., Raybestos-Manhattan. Inc.. 
Passaic, N. J 


>» FALVE LUBRICATION— i cht 
page Bulletin No. V-128 Rev. 2 
instructions for lubricating and serv 
Also includes a 


chart of recommended lubricants and 


gives 


icing firm’s valves. 


firm’s lubricating 
ment. Roi kwell Vie. Ss 
Valve Dir LOO \. 


, j j ‘ 
I itsburgn © 


describes equip 


Veter A 


Lexington {ve.. 


VYYNNRERR 


Choose the finned tube radiation that best meets your require- 
ments—from the complete Sarcofin line. Choice of 32 different 
heating elements. Eight types of enclosures: flat-top, expanded 
metal, sloping top, modified flat top, sill-type and three baseboard 


cover types. 


And for old or new homes, remember the variety, flexibility, 
and easy installation of Sarco-Pak baseboard radiation. 
All ratings are approved under the I-B-R code. For your extra 


>» VALVES, FITTINGS—12 page 
catalog describes firm’s line of duc- 
tile iron units. Gives details on de- 
signs, weights. and dimensions, as 
well as comparison charts and engi- 
neering specifications. Stockham 
Valves & Fittings, P. O. Box 2592. 


Birmingham 2. Ala 


> WARM AIR HEATING 
bulletin describes firm’s oil and 
fired Heaters. 


and heat exchangers discussed. Dia- 


six page 
vas 


equipment burners. 
grams show special adaptations for 
Tjernlund Mie. Co.. 
2140 Kasota Ave.. St. Paul 8. Minn 


some mode Is 


>» WELDED STEEL TUBING 
available as fabricated or semi-fabri 
different steels 


described in four page folder. P.O 


cated items in_ five 


6759. Tubing made from hot and 


cold-rolled steel. two orades ot alu 
minized steel. and zincgrip steel. a 


hot-dip zine-coated product. Armco 


Steel Corp., Middletown, O. 


POWER 
Bulletin 


>» WELDER, 


two bulletins: 


PLANTS 
NH-182 de- 
welders with 


scribes diesel-engine 


auxiliary a- Rated output, 


Bulletin NH-183 


describes gasoline-engine units pro- 


power. 


250 amp. 40 v; 


ducing 300 amp, 30 v a-c, or 225 
amp. 30 v d-c. Units and optional 


equipment illustrated. Specifications 
and dimensions given. National Cyl 
inder Gas Div.. 


840 AN 


Chemetron 


Vichigan Ave.. 


Corp.., 


Chicago 11. 


>» WELDING 


page 


TORCHES 


55-005 describes 


eight 
hand 


mixer type torch capable of welding 


Form 


anv metal thickness from 28 gage 
Handles gas 
flows as low as 2 cu ft per hr and as 


high as 1500 cu ft per hr. Data on 


sheet to heavy plate. 


welding 
heads included. Linde Co., Div. of 
l nion Carbide Corp., 270 Park Ave., 
Vew York 17. 


cutting attachments and 





convenience, standard length “packages” are now available. 
Superb appearance matches high Sarco quality. 

You always get the advantage of single-source responsibility, 
when you specify Sarco-Sarcotherm for all your finned-tube 


radiation, heating specialties, pumps, regulators, and weather- 


Radiation. 
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compensated control systems. Write for your copies of latest 
bulletins on Finned-Tube Commercial Radiation and Baseboard 


2363 





WE HEAR THAT... 





p>» EUTECTIC WELDING ALLOYS CORP. will begin 
construction of a $2.5 million metallurgical plant and 
research center in 1962, to be built in Flushing, N.Y., 


firm headquarters. 


> JOHN J. NESBITT, INC. has acquired the assets of 
Norman Products Co., manufacturers of gas-fired heat- 


ing equipment. 


> The new address of the Chicago sales office of the 


AMERICAN NICKELOID CO. is 6037 N. Cicero Ave. 


>» The CRUCIBLE STEEL CO. OF AMERICA has 
established an Australian company to offer its ware- 


house services. 


>» AMERICAN-STANDARD CONTROLS DIV. is the 
new name of the Detroit Controls Div. of American 


Radiator & Standard Sanitary Corp. 


p» A. O. SMITH INTERNATIONAL S. A. has begun 
construction of a 14,000 sq ft branch plant in Strat- 
ford, Canada. The plant will be used initially for the 


production of commercial water heaters. 


>» DIAMOND EXPANSION BOLT CO., INC. has 
opened a new branch warehouse in Richmond, Va. to 
serve the Washington, D.C., North Carolina, and Vir- 


ginia areas, 


>» CERRO CORP. is the new name of Cerro de Pasco 
Corp. The change was made “in the belief that a more 
general name, rather than one of local origin” would 


better identify the firm’s activities. 


> ROBERTSHAW-FULTON CONTROLS CO. has 
formed a new subsidiary, ROBERTSHAW ORIENT. 


LTD., to manufacture automatic controls in Japan. 


> The stoker business formerly handled by AMERI- 
CAN ENGINEERING CO. has been transferred to the 
DETROIT STOKER CO. All patents, designs, and 
inventories included. Both firms are divisions of the 


UNITED INDUSTRIAL CORP. 


» CONTROLS CO. OF AMERICA has organized 
CONTROLS CO. OF AMERICA (U.K.) LTD. to 
manufacture and sell heating and other controls in 
Great Britain. 


ELECTRIC ...-° 
STARTER 


The world-wide respect and demand for this original Miller gas engine 
driven welder/power plant has never been greater. To this established 
popularity has now been added the convenience of Bendix drive electric 
starting as optional equipment on models AEA-200-L and AEA-200. Model 
illustrated and headlined is AEA-200-LE. 


As a welder, as a power plant, as a pipe thawer, indeed, as a top hand 
from Canadian uranium mines to Brazilian cattle ranches — and on highway 


miller Electric Manufacturing Company, Inc., aprereton, wisconsin 


West 57th St.. New York 19, NY. @ 


construction jobs and repair ships between — the AEA-200-L stands quite 
alone as “the finest in the field.” In addition to optional electric starter, road 
trailers and rubber tired running gear are also available. 


Other Miller gas engine driven DC and AC-DC welder/power 
plants to 300 amperes at 100% duty cycle. Full particulars 
will be sent promptly upon request, or a demonstration can 
be arranged at your convenience. 


M 
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FIRST in the Industry 
with a New Concept 
and Configuration 

in Air Cooled 
Package Equipment 


Bs . eS 2 “ 

Ba pele < Kg ley ; ee 

a . . ye 
‘ 


CENTRAL STATION 
AIR CONDITIONER 


with completely new styled 
Air Cooled Condenser 


an integral part of the unit 





Model RK-30AC 
(30 ton Capacity) 
eS 
Opens tremendous new opportunities in shopping center, 
factory, bowling lane, variety chain, restaurant, amuse- 


ment places and many other commercial and industrial 


applications 


WRITE FOR BULLETIN 94A-1 
United States Air Conditioning Corporation 
Delaware, Ohio 
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Discovering the principles 
of scientific filtration 


CHARLES’ LAW: a =1 
> 2 


“Gases under constant pressure expand in equal proportion 
from the same temperature for equal temperature 


increments.”’ Jacques Charles (1746-1823) 


Through his interest in ballooning, French physicist Jacques 
Charles, in 1787, determined that the pressure coefficients of 
expansion of all gases are the same. Further study by Guy- 
Lussac in 1802 revealed that all gases have the same volume 
coefficient of expansion; later Regnault observed that the 
increase in volume per degree centigrade was 1/273 of the 
original volume. 

Similarly at Air-Maze, constant research and testing estab- 
lishes new principles to improve filtration. For 35 years 
Air-Maze engineers have worked together pioneering new 
industrial filtration products based on the findings of Charles 
and others. The result is a complete line of specialized indus- 
trial filtration products for every situation involving the move- 
ment of gases and liquids. 


Shown below are representative products devel- 
oped by Air-Maze engineers to keep equipment clean 
and free from damaging contaminants for longer, 
better operation. 





Only Air-Maze P-61 Permanent Dry Type 
panels combine extended area with 
water-washability. Result: lower resist- 
ance, greater dirt holding capacity. 


Misti-Maze electronic oil mist and fume 
eliminator permits air recirculation, re- 
ducing heating or cooling load. Ideal 
for machining or welding operations. 
Includes motor and exhaust fan. 


OTHER AIR-MAZE PRODUCTS: 
Air Filters * Liquid Filters * Intake 
Silencers * Exhaust Spark Arresters 
Breather Filters * Oil Mist Eliminators 


IGPU VAF 


CLEVELAND 28, OHIO 








WE HEAR THAT specialized equipment is now being installed. 
Continued 
>» AIR CONTROL PRODUCTS, INC. has completed 


> Fred S. Dubin and Harold L. Mindell of FRED S. a new plant in Coopersville, Mich. which adds more 
DUBIN ASSOCIATES. CONSULTING ENGINEERS. than a third to the company s manufacturing capacity. 
recently visited the School of Design, North Carolina > A 24.000 sq f facility in Southfield. Mich. is the 


State College. The two were -guest lecturers and con- home of MAXITROL COS new general offices and 
ducted engineering critiques for fourth and fifth year 





research laboratory. 
students. 


>» LAWSON MANUFACTURING CO. has purchased 
the EVERHOT HEATER CO. from TEMPRITE 
PRODUCTS CORP. The firm will be operated as a 
division of Lawson. with a new branch and complete 


facilities at Detroit. 


CRESCENT TOOL CO. has been purchased and 
| 
will be operated as a wholly owned division of a new 


corporation, ¢ RESCENT NIAGARA CORP. 


> Al THORIZED SUPPLY CORP. has moved into > PENN CONTROLS. INC. has formed a Japanese 


company to manufacture automatic controls in Japan. 
SAGINOMIYA-PENN CONTROLS LTD. is partially 


owned by a Japanese firm. 


new office and warehousing facilities at 1437 S. Los 


Angeles St.. Los Angeles 15. 


>» REVERE COPPER AND BRASS INC. has formed > a new $750,000 branch manufacturing plant is being 
a wholly-owned Panamanian company. REVERE IN- built for THE UNIVERSAL ELECTRIC CO. in Ripley, 


TERNATIONAL. INC. Tenn. The 60 acre branch will go into operation in 


mid-February with full production by the end_ of 
March. 
>» A new welding laboratory has been placed in opera- 
tion at the HUNTINGTON ALLOY PRODUCTS DIV.., > WHEELABRATOR CORP. has formed a Canadian 
THE INTERNATIONAL NICKEL CO., INC. The company, WHEELABRATOR CORP. OF CANADA, 
L000 sq ft facility was completed last December and LTD. 


THE ORIGINAL SQUARE AND 
RECTANGULAR AIR DIFFUSERS 
® 


GENUINE PRODUCTS 


yer ™ 


Only AGITAIR square and rectangular diffusers employ 
the jet induction feature due to scientically designed 
diffusing vanes. 

These AGITAIR diffusers with built-in diffusing vanes, 
are designed and positioned to serve as air pumps, 
pressing the air into a multiplicity of jets. These 
issuing from spaces between adjacent louvers, pr 
a high degree of turbulence which rapidly mixes the 
primary and room air and assures control of the er 
STU R D | LY CO N STR U CTE D cubicle contents of the spaces served 
e All louvers are firmly welded to diffusing vanes in AGITAIR jet induction type diffusers are custom 
paralle es made with louver arrangements for 1-2-3 or 4 way pro- 

annot be tampered with or altered. portional blows. 
e Solid construction eliminates strumming or Ask for technical catalog R-108 
vibration 


AIR DEVICES INC. 


185 MADISON AVENUE, NEW YORK 16, N.Y. 
BETTER PRODUCTS FOR 


MORE THAN 1,000,000 IN USE TO-DAY AIR DISTRIBUTION + AIR CLEANING « AIR EXHAUST 


e A metal plate is welded at the corner joints to 
add greater rigidity to the unit. 
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The A. B. C. Symbol... 











The right to purchase or refrain from purchasing this 
publication gives you, the reader, and no one else the 
power to pass judgment on whether it shall continue to 
survive. This symbol represents the standards by which 
your voluntary response is measured. It testifies to the 
advertising value of this publication. It also serves as a 
constant guide to our readers’ opinion. 

This symbol represents our membership in the Audit 
Bureau of Circulations, your assurance that our circula- 
tion facts are verified by independent audit, measured 
by recognized standards, and reported in standardized 
reports. These audited facts. available without obliga- 
tion to interested persons, provide a factual basis for 
advertising rates. evidence of subscriber interest, facts 
on market coverage, and facts for appraising our cir- 


culation quality and editorial vitality. 


Heating, Piping & 
Air Conditioning 








A limited supply of several issues of the HPAC 
Engineering Data Files published in Heating, Pip 
ing & Air Conditioning during the past two years 
are available. These Data Files are being made avail- 
able at a cost of 5O¢ per copy and orders will be 
filled on a first come first served basis. Check (or 
money order) must accompany the order. The fol 
lowing reports are available 
January 1959 “What to Consider When Select- 
ing Valves’, 16 pp 
February 1959 “Air Pollution Control De- 
mands Engineering Analysis, Design”, 16 pp 
May 1959 “Application of Cork Installation 
to Cold Pipe Lines’, 20 pp 
June 1959 “How to Control Particulate 
Emissions to Abate Air Pollution,” 16 pp 
October 1959 “Environmental Control Key to 
Success of the Manned Earth Satellite”, 16 pp 
November 1959 “High Intensity Infrared 
Radiant Heating’, 16 pp 
March 1960 ‘Evaporative Cooling When 
and How to Use It’. 16 pp 
April 1960, “How to Select Multiple-Leaf 
Dampers for Proper Air Flow Control”, 12 pp 
July 1960 “What to Consider When Selecting 
Check Valves, Valve Operators, and Acces 
sories , 12 pp 
September 1960 ‘Air Force Engineers Hear 
Ways to Improve Heating System Operation 
and Maintenance’, 16 pp 
October 1960 “Preventive Maintenance Paves 
Way to Dependable Operation’, 12 pp 
November 1960 “What to Consider When 
Designing Nuclear Piping Systems’, 16 pp 
December 1960 “How to Design and Operate 
Flooded Evaporators For Cooling Air and 
Liquids , 16 pp 
January 1961 “How To Apply High Intensity 


Infrared Heaters for Comfort Heating.’ 16 pp 





Check the reports desired, and mail with your check 
(50¢ per reprint) to the following addres 


Heating, Piping and Air Conditioning 


6 North Michigan Avenue Chicago 2, Illinois 
Name 
Street or Apt. 


City Zone 


Please print 
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SAVING YOU TIME 
AND MONEY! 


with 


fasten-PAK 


PACKAGING SERVICE 


Hereis what fasten-PAK does for you! 


fasten-PAK packaging eliminates chance of 
error over hand count or weight methods. 
In one operation Mid-Continent supplies your 
fasteners, then with fasten-PAK packages 
your fasteners by counting, filling, sealing, 
and prints copy identifying any of the parts 
contained in each package. Bags can be ob- 
tained in either translucent or kraft opaque 
materials. Remember . . . your savings will 
be doubled when you buy your fasteners from 
Mid-Continent. Investigate today . . . you'll 
be glad you did! 





KD PRODUCTS AND INSTALLATION 
MANUFACTURERS 

fasten-PAK is the ideal way to package 
fasteners economically, saving time and 
errors. Have your fasteners supplied and 
packaged with one-stop service 











for information contact: 


MID-CONTINENT SCREW PRODUCTS CO. 


5844 North Broadway Dept. HPAC Chicago 40, IIlinois 








For The Best. . 


Specify 


PHILADELPHIA 


MANUFACTURERS INDUSTRIAL THERMOMETERS 
FOR PIPING, HEATING AND AIR CONDITIONING 





More than 55 years 
of experience go into 
every instrument we 
make. This gives you 
accuracy and depend- 
ability when you 
specify the best— 
PHILADELPHIA Pipe 
Line and Duct Ther- 
mometers. Let our 
specialists work with 
you on your cn 
in our field. 








Since 
1905 


Send for Catalog 


PHILADELPHIA THERMOMIAEa) C0. 
4401 N. Sixth St. © Philadelp 


MEETINGS & CONVENTIONS 


FEB. 13-16 


erating and Air Conditioning Engineers, Inc., semi- 





4merican Society of Heating, Refrig- 


annual meeting. Conrac ilton Hotel, Chicago. Infor- 
l ting. ¢ 1 Hilt Hotel. Cl Inf 


mation: ASHRAE, 234 Fifth Ave.. New York lI. 


FEB. 13-16 


ditioning Exposition. International Amphitheater, Chi- 


International Heating and Air Con- 


cago. Information: E. K. Stevens, International Expo- 
sition Co., 180 Lexington Ave., New York 17. 


FEB. 15-17 The Aluminum Association, annual 
meeting. Cleveland. Information: AA, 420 Lexington 
Ave., New York 17. 


VARCH 13-17 17th Annual Conference and 1961 
Corrosion Show. Statler Hilton Hotel. Buffalo. N.Y. 
Information: National Association of Corrosion Engi- 


neers. 1061 M & M Building. Houston. 


VARCH 27-31 


Temperature Its Measurement and Control in Sci- 


Third National Symposium on 


ence and Industry. Sponsored by American Institute 
of Physics. Instrument Society of America, and Na- 
tional Bureau of Standards. Columbus. Ohio. Informa- 
tion: W. R. Tilley, National Bureau of Standards. 
Washington. D.C. 


{PRIL 10-2) 
{nnual Convention and Welding Exposition. Conven- 
tion at the Sheraton-Atlantic Hotel and the Show at 
the Coliseum. New York. Information: AWS Informa- 
tion Center, 33 W. 39th St.. New York 18. 


{merican Welding Society's 42nd 


{PRIL 23-27 Oil Heat Institute of America, 
39th Annual Convention. Statler-Hilton Hotel. Wash- 
ington. D.C. Information, Francis J. Schuster, con- 
vention chairman, OHI, 500 Fifth Ave... New York 36 


JUNE 4-9 


Seminar on Electrical Precipitation. 


The Pennsylvania State University, University Park, 


Pa. Information: Conference Center. The Pennsylvania 
State U., University Park, Pa. 


JUNE 12-15 Vational District Heating Associa- 
tion, 52nd Annual Meeting. Wentworth-by-the-Sea, 
Portsmouth, N.H. Information: John F. Collins, Jr., 
secretary-treasurer. NDHA, 827 N. Euclid Ave., Pitts- 
burgh 6. 
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MEETINGS & CONVENTIONS 


Continued 





JUNE 12 Air Pollution Instrumentation Symposi- 
um, in conjunction with the JUNE 12-16 Annual Meet- 
ing of the Air Pollution Control Association. Spon- 
sored by ISA and APCA. Hotel Commodore, New 
York. Information, APCA, 4400 Fifth Ave.. Pittsburgh 


SEPT. 27-Oct. 4 The Institute of Heating and 
Ventilating Engineers, International Conference on 
Heating. Ventilating and Air Conditioning. London, 
England. Information: F. L. Rossetti, secretary, Con- 
ference Coordination and Management Committee, 49. 
Cadogan Sq.. London, $.W.1. 


1962 


FEB. 12-15 fir-Conditioning and Refrigeration 
Institute, 12th Exposition. Pan-Pacific Auditorium, 
Los Angeles. Information: George E. Mills. ARI Show 
Director, ARI, 1346 Connecticut Ave.. N.W., Washing- 
ton 6. D.C. 


NEW BOOKS & REPORTS... 





Soil Temperature Variation (1952-1956) At Lexing- 
ton, Kentucky A report on the geophysical studies 
at the University of Kentucky to derive an equation 
to aid in calculating soil temperatures at various depths 
at any given time. Report prepared by E. B. Penrod, 
J. M. Elliott, and W. K. Brown, University of Ken- 


tucky, Lexington, Ky. 


AD 1-1960 Adsorption Equipment — Covers the fol- 
lowing for pressure ranges of 0 to 10 and 10 to 500 
psig: determination of moisture vapor dew point; pro- 
cedure for testing solid adsorption-type desiccant dry- 
ers; and definitions. National Electrical Manufacturers 
Association, 155 E. 44th St., New York 17. Price, 60 


cents. 
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Monarch Brass F-80 Air Condition- 

ing Nozzles (or 4" male one-piece 

H-261 style) produce the finest 

possible breakup of small capacities 
with low direct pressure only. No air 
required. 

The most popular size is +3.00 which 
operates on as little as 25 pounds pres- 
sure, delivers 1.00 gph and produces a 
very wide angle of spray (120°) in a 
fine, soft, fog-like mist. 

Available in 25 different capacity sizes 
from .57 gph upwards, all Brass construc- 
tion with 120 mesh Monel screen strain- 
ers. 

WRITE FOR CATALOG I 


MFG.WORKS, INC. 


2523 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 





mK VALVES HAVE A 
ILT-IN HAMMER?" 


If so, switch to CPV Silent 
CHECK VALVES—the positive, low 
cost way to eliminate water hammer 
and pressure surge in any piping 
system. 

Why? Unlike ordinary check 
valves, CPV Silent Checks do not 
depend on reverse flow for closure. 
These spring-actuated valves close 
instantly and silently as soon as for- 
ward flow stops. 

Get the full story. Write for 
Catalog 600. 


ENT CHECK VALVES 
BINATION PUMP VALVE COMPANY 
Preston St., Phitadeiphia 4, Pa. 
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HIGH PSI-HIGH TEMP. 
bem 2 2e0)-) 8 | aoe 
with these Butterfly Valves! 


Inlet pressures up to 6000 psi 
Pressure drops to 1200 psi 

Temp. range —300°F to +2000°F 
Sizes 1” to 108” in all ASA ratings 
Closing speeds fast as 14 second 
Equal percentage flow characteristics 
for accurate flow control 


FISHER-CONTINENTAL 
Heavy Pattern 


BUTTERFLY 
VALVES 


WRITE FOR 
BULLETIN 
NO. 76 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England = 


Direct Inquiries To: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Penna. 











Figure time 
and labor costs 
quicker... 
more accurately 


—with this labor calculator guide book. Gives correct time 
elements for hundreds of mechanical contracting and engin- 
eering projects. These time elements are averages of many 
successful projects, and fully reliable. Use them to speed 
your estimating . . . to help you in budgeting, to figure your 
completion dates, and to check the efficiency of your labor. 
Use them to tell whether you’re making a profit on labor 
The “Mech-O-Lator” ends guesswork pays for itself 
many times over. $15 


Comes in 7 indexed sections covering time-labor costs in 
Air Conditioning, Plumbing, Heating Equipment, Fittings, 
Valves, Pipe, Pumps, Misc. (Insulation, Water Meters, 
Tanks, etc.) 


ORDER TODAY ... 


-——-—--—---— 
, RESEARCH PUBLISHING CO. Dept. HPA 
P.O. Box 42004, Los Angeles 42, Calif 


of ‘‘The MECH-O-LAT 


Copyrighted by Research Pub. Co 


Money 
v y 


STATE 
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NEW BOOKS & REPORTS 


Continued 





1956 Bibliographic Survey of Corrosion Contains 
complete National Association of Corrosion Engineers 
Abstract Filing System Index, 2136 abstracts of 1956 
corrosion control literature, alphabetical list of 2859 
authors, through alphabetical subject index, and com- 
plete cross-references. Has 248 pages, 8144 > IL in., 
plastic back, flat opening. NACE, 1061 M&M Building, 
Houston 2. Prices: NACE members $22.50; non 


members, $27.50. 


{WS Standard Welding Terms and Their Defini- 
tions A new revision of the American Welding 
Society’s dictionary of welding. Includes a master desk 
chart of 39 welding processes. Chart also available in 
a 22 X 28 in. size for wall use. AWS, Dept. T.. 33 W. 
9th St.. New York 18. Prices: booklet with desk chart. 


$2.00: desk chart alone. $.50; wall chart, $1.50. 


Commercial Standard CS230-60, Vinyl Plastic 
Weatherstrip Establishes three grades of vinyl plas- 
tic weatherstrip according to hardness values. Gives 
physical properties, test methods for determining hard- 
ness, tensile strength. and other characteristics for each 
grade. Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. Price, 10 cents. 


Pressure-T emperature Ratings of Plain End Pipe 
Used in Power Plant Piping Systems Contains pres- 
sure-temperature ratings of carbon steel and low alloy 
steel pipe commonly used in power plant piping sys- 
tems within the scope of Section 1 of the Code for 
Pressure Piping, ASA B31.1 1955, and Section | 
on Power Boilers of 1959 ASME Boiler and Pressure 
Vessel Code. Prepared by the Engineering Standards 
Committee, The Pipe Fabrication Institute, Suite 759, 


One Gateway Center. Pittsburgh 22. Price, $2.00. 


{tmospheric Emissions from Petroleum Refineries, 
Public Health Service Publication No. 763 


ments the Los Angeles County “Joint Project” reports 


Supple- 


on refinery emissions and stresses the use which can 
be made of the methodology and results of this group 
in estimating these emissions. Includes a discussion of 
equipment and processes, details on the sources, magni- 
tude of emissions, and methods of control in effect in 
Los Angeles County refineries. Superintendent of Docu- 
ments. U.S. Government Printing Office, Washington 


95. D.C. Price. 30 cents. 
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CLASSIFIED 
ADVERTISING cre 


Rates for classified advertising are 20 cents SEALING COMPOUNDS 


for each word including heading and ad- 
dress. One inch $8.00. Count nine words for 
keyed address. Minimum $3.00 for each in- . 
sertion. Cash must accompany order. Clos- crack or crumble. Prevents formation of rust 
ing date 10th of month preceding issue. and corrosion—makes disassembly easy. 


Heat-proof, vibration-proof. Will not shrink, Nepal s 
MAli ee at 








7% SITUATIONS OPEN 7 AGENTS WANTED i LINES WANTED 


EUROPEAN COMMON MARKET 


oduct k 


MECHANICA 


7 NAMEPLATES 


VALVE TAGS & PRESSURE-SENSITIVE PIPE MARK- 


17 BUSINESS OPPORTUNITY 


Classified 
Advertising 


Is the quick, economical way 


find what you're look 





Check the page each % 


issue for real bargains ; ard 

to find items. Its a quick an HEART DISEASE 

sensible means too of disposing 

of tools, « juipment, and vihin *4 ENEMY 

mA — aoe ' - - ¢ . HEART 
FUND 
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INDEX TO ADVERTISERS 


Firms represented in this issue are identi- 
fied by the page on which their advertising 
appears. Advertising in other issues is 
marked with an asterisk. 


A 


A & A Register Co., The . 

ACF Industries Inc.—W-K-M Div. 

Acme Industries, Inc. . 

Adsco Div., Yuba Consolidated Indus- 
tries, Inc. 

Aerofin Corp. 

Aerovent Fan Co., - 

Air & Refrigeration Corp. 

Air Conditioning Inc. vo 

Air Conditioning Industries, Inc. 

Air Devices, Inc. 2 een 

Air Filter Corporation 

Air Filter Institute 

Air-Maze Corp. 

Air Moving & Conditioning Association 

Gn Mfg. Co. 

A-J M i 

Aladdin” ‘Heating Corp. 

Alco Valve Co. 

Allen-Bradley Co 

Allied Chemical Corp., General Chemi- 
cal Div. .. . 20, 

Allied Metal Hose Co. .. 

Alnor Instrument Co., Div. of Illinois 
Testing Laboratories, Inc 

American Air Filter Co., Air Filter 
Div. 52 

American Air Filter Co., 
Air Systems Div. ; 

American Chain & Cable Co., 
RP&C Valve Div. .. 

American Engineering Co. 

American Gas Association . 

American Metal Mfg. Co. 

American Sisalkraft Corp 

American-Standard Industrial Div 

Ames Iron Works 

Ammerman Co., Inc j 

Anaconda American Brass Co. 

Anderson Co., V. D. Div. of Inter- 
national Basic Economy Corp. 

Anemostat Corp. of America 

Aronson Machine Company a 

Arkia Air Conditioning Corp 82, 83 

Arkos Mfg. Co. a . 

Armstrong Machine Works 89 

Arrow-Hart & Hegeman Electric Co. 156 

Aurora Pump Co 178 


Engineered 


Inc.— 


169 
176 
151 


Babbitt Steam Specialty Co 190 

Babcock & Wilcox Co., Tubular 
Products Div 3 

Badger Mfg. Co ; 

Baltimore Aircoil Co., Inc 13 

Barber-Colman Co 

Barco Mfg. Co 

Barry Blower Co 

Bastian-Morley Co., Inc 

Bell & Gossett Co 

Bethlehem Stee! Company 

Binks Mfg. Co 

Boiler Engineering & Supply Co 

Bohn Aluminum & Brass Corp 

Bonney Forge & Tool Works 

Bruner Corp 

Bryant Mfg. Co., The 

Buensod Stacey, Inc 

Buffalo Forge Co 

Burgess-Manning Co 

Byers Co., A. M 


c 


Cambridge Filter Corp 

Campbell Heating Co 

Capitol Mfg. Co. 

Carnes Corp. 

Central Station Steam Co. 

Century Electric Co. 

Champion Blower & Fore ( Co. 

Chase & Sons, Inc. 

Chatleff Controls, Inc 

Chicago Blower Corp. 

Chicago Pump Co. 

Chrysler Corp.. Airtemp Div. 

Clarage Fan Co. Inside Back Cover 

Color-Art Prtg. & Stationery Co. 

Combination Pump Valve Co. 

Committee of Steel Pipe Producers 

Connor Engineering Corp. 

Continental Equipment Co. 
Fisher one Company 

Continental, Co. : 

Continental ae Filters, Inc. 

Cook Co., The, Loren 

Crane Co., Industrial Products Group 


Div. of 


Davidson Fan Co scientist 
DeBothezat Fans Div., American Ma- 
chine and Metals, Inc. a 
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DeZurik Corporation 
Diamond Mfg. 
Dieh! hg > oo., 


eeten “Mio. , 

Dole Refrigerating Co. 

Drayer-Hanson Div. of Hi-Press Air 
Conditioning of America, Inc. .. 

Dunham-Bush, 

Duriron Co., Inc., 

Dwyer Mfg. Co., 


Subs. of The Singer 


Eagan Co., Inc., Walter H. 

Ellicott-Brandt, Inc. 

Enterprise Engine & Machinery Co., 
Adel Div., “General Metals Corp. .. 

Erico Cadweld Products, Inc. . 

Everlasting Valve Co. ; 


Fairbanks Co., The 

Fairbanks, Morse & Co. 

Farr Co. jaike 

Fedders Corp 

Field Contro! Div 
Works, inc 

Fiske Co. 

Flanders Filters, ‘Inc. 

Flexible Tubing Corp 

Flexonics Corp., Subsidiary of 
Calumet & Hecla, Inc 

Fluor Products Co. 

Frederick Iron & Steel, Inc. . 

“Freon’’ Products div., duPont de 
Nemours & Co., Inc. 

Fuller Co., Lehigh Fan & Blower Div 

Fulton Sylphon Div., Robertshaw- 
Fulton Cont. Co. ; 


Conco oes 


G 


Gallaher Co. . 
General Air Products Corp. . 
General Controls Co. 
General Rubber Corp 
Goodall Rubber Co 
Gordon & Piatt, Inc 
Governair Corp 
Graphics, Inc 
Greenlee Tool Co. 
Grinnell Co., Inc 
Gustin-Bacon Mfg. Co 


nN 
ee aD eeens 


o 
uw 


Halstead & Mitchell 

H & M Pipe Beveling Machine Co. . 

Hansson, inc. Elof ‘ om 

Havens Cooling Towers, ‘Div. of 
Havens Structural Stee! Co. 

Hays Mfg. Co. 

Hayes Furnace Mfg & Supply Co 

Henry Valve Co. 

Highside Chemicals, Inc. . 

Horfman Speciaity Mfg. Corp 

Howell Electric Motors Co. 

Hussey & Co., C 

Hydrotherm, Inc. 


Ilg Electric Ventilating Co 
inimois Testing Laboratories, Inc 
imperial Damper Co. 
Independent Register Co., 
industrial Acoustics Co., 
industrial Combustion, inc 
Ingersoll-Rand Co. 

insu.-Fil Co. 

International Boiler Works Co., 
lron Fireman Mfg. Co 


J 


The 
The 


~ 


on 
e*woernreee 


The 


a 
wn 


Jackes-Evans Mfg. Co 
Janitrol Heating & Air Conditioning, 
A Div. of Midiand-Ross Corp. .. 
Jenkins Bros., Inc. Inside Front Cover 
vein-Air Co., Inc. ° 
Jewel Mfg. Co., Inc. sdahans ° 
Johns-Manvilie  . ; ‘ ‘ ° 
Johnson Heater Corp. ° 
Johnson Service Co 73 


Kennedy Valve Mfg. Co 

Kilbury Mfg. Co., Inc 

Koppers Company Inc. 
Fans 

Kritzer Products, A Div. 
of America, Inc 

Krueger Air Conditioning 


Aeromaster 
of Peerless 


Corp . 182 


L 


Lau Biower Co., The 
Lennox Industries, Inc. 
Lincoln Electric Co., 
Liquidometer Corp. 
Longyear a * 
Lunkenheimer Co., 


Magnetrol, Inc 
Mammoth Industries, Inc. 
Marley Co., 
Mario Coil Co. p 
Marshalltown Mfg. Inc., eaten 
iv. . of 
Marsh Instrument Co., Div. of 
Colorado Oil and Gas Corp. .... 79 
McDonnell & Miller, Inc 
: Outside Back Cover 
McQuay, Inc. 59, 60, 61, 62 
Metra Fiex Co., The . 
Mid-Continent Screw Products Co. 200 
Midland-Ross Corp. ...... 181 
Midwest Piping Co., Inc. . & 
Miller Electric Mfg. Co., 1% 
Miller Valve Co., Inc . 
Mine Safety Appliances Co 171 
Minneapolis-Honeywell Regulator 2. 
48, 49, 145 


Miracle Adhesives Corp. 
Missile Dynamics Corp., 
ment Div. 
Modine Mfg. Co 
Moeller Instrument Co 
Molco Drilling Equipment Co. 
Monarch Mfg. Works, Inc. 
Moore, Inc., Goodloe E 
Moore & Co., Samuel, 
ucts Div 
Mueller Climatro! Div. 
ton Corp . 
Muellermist Irrigation Co., 
Roof Cooling Div 
Murray Mfg. Co., 


‘Air Move- 


DeKoron Prod- 
of Worthing- 
1 


’Fanjet 


Nash Eng. Co., The .. 
National Airoil Burner Co., Inc 
Nationa! Heater Co., Th 
National Supply Co 
Products Div 
National Tube Div., 
Steel Corp ; 
Nesbitt Inc.. John vy 
New York Blower Co., The 
Niagara Blower Co., The 
Norman Products Co. div 
Co., Inc., John J 


oO 


Oakite Products, Inc : . 
Octagon Ventilator Mfg. Co 155 
Ohio Brass Co ’ 

165 


e 
The Tubular 


United States 


of Nesbitt 


Orr & Sembower. Inc 
Owens Corning Fiberglas Corp 
trial & Commercial Div 


Palmer Thermometers. Inc 
Pape-Swift Boiler Reference Publica- 
tions 
Parker Boiler Mfg. Co., Sid E 
Patterson-Kelley Co., Inc., The 
Peerless Electric Div., H. K. Porter 
Co., Inc 18 
Peerless Pump Div., Food Machinery 
and Chemical Corp. 56 
Penn Controls Inc. 
Pennsylvania Engineering Co 
— ia Flexible Metallic Tubing oe 


Indus- 


Pheins Dodge Copper Products Corp 

Permacel, Inc 1 

Philadelphia Thermometer Co 

Phillips Cooling Tower Co. 

Pittsburgh Plate Glass Co. 
Glass Div. 

Porter Co Inc., H. W. 

Powell Valves 

Powerline Fan Co., Div 
Products 

Powers Regulator Co 6, 

Precision Parts Corp 

Pyramid Instrument Corp 


Quickdraft Company 


Radiator Specialty Co. 

Ray Burner Co. 
Raybestos-Manhattan inc., ‘Manhattan 
Rubber Div. . 

Reading Tube Corp. 


Fiber 


66 
of Chelsea 
191 


161 


Reed Mfg. Co. 

Reliance “Electric & Eng. Co. 
Research Publishing Co. 
Reznor Mfg. Co. 

Ric-wiL, Inc. 

Ridge Tool Co., The 

Riggio Co., Inc., Frank D. . 
Ritter Pattern & Cuang Co., 
Roberts Co. 

Robertson Co., 


coetecebecses 


Rotherm Engrg. Ce. 

RP&C Valve Div. -American Chain & 
Cable Co., Inc. .. 

Rubatex Div. of Great American ‘In- 
dustries 


Ruppright’s Rotary Roof Cooler 


s 


64, 195 
64, 195 


Sarco Co., Inc nats 

Sarcotherm Controls, Inc. 

Schemenauer Mfg. Co. 

Sealmaster a A Div. of Stephens- 
Adamson Mfg. i 

Shaw-Perkins Mfg x 

Skidmore Corp. 

Skil Corp. 

Smith Co., Inc., H. B 

Sonoco Products Co 

South Bend Air Products 

Southern Plastics Co 

Space-Ray Corp 

Spence Engineering Co 

Spiro, U.S.A., Inc 

Sporlan Valve Co 

Sterling, Inc 

Stoddard Industries, Inc 

Superior Combustion Industries, Inc 

Surface Combustion Div., Midland- 
Ross Corp 181 

Swartwout Fabricators, Inc 


T 
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~ 
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Taco Heaters, Inc 

Tankit Co., Inc., The 

Taylor Instrument Cos 

Temtrol, Inc 

Thermal Engineering Corp 

Titus Mfg. Co 

Tjerniund a as 

Trane Co., 

Trerice Co. Ht 0 

Tuttle & Bailey Div. of Allied 
Thermal Corp 

Typhoon Air Cond. Div., 


U 


Union Asbestos & Rubber Co 
Union Iron Works Div. of Riley 
Stoker Corp 
United Cork Companies 
Universal Diffuser Corp 
United Electric Co 
United Sheet Metal Co., Inc 
U. S. Air Conditioning Corp 
U. S. Flexible Metallic Tubing Co 
United States Register Co 
United States Stee! Corp 


Hupp Corp 


Vv 


Vapor Heating Corp 

Vibration Mountings, Inc 

Vilter Mfg. Co., The 

Virginia Smelting Co., 
Div 


174 
Refrigeration 


w 


Wagner Electric Corp 

Walton Laboratories, Inc 
Walworth Company 

Waterloo Register Co. 
Weil-McLain Co 

Weinman Pump Mfg. Co., The 
Weirton Stee! Co 

Weksler Instruments Corp 
Western Engineering & Mfg. Co. 
Wheatland Tube Co 

Wiedeke Co., The Gustav 
Will-Burt Company, The 
Williams Gauge Co. 

Wilson Engineering Co. 
Wiremoid Co., The 

Witco Chemical Co. 

W-K-M Div. of me Industries, Inc 
Wood's Sons Co., 


eevee eeeemneD ee eh 


1 
187 
* 


Y 


Yarnall-Waring Co. ye 
Young Regulator Co. ° 
York Corp., Subsidiary of 

Warner Corp. .. 35, M3 3% no) 


40, 
Yuba Fandaire Div. Yuba peeenaepes 
Industries, Inc. . 
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How does industry rate CLARAGE ? 


You name it . . . Clarage has it for virtually any indus- 
trial air handling assignment. 


Take the Type XL Fan shown. It’s built in 16 sizes and 
four arrangements for volumes to 130,000 CFM, tem- 
peratures to 1000°F., pressures to 18”. AMCA Certified 
Rating Seal applies to the three different wheels available 
—open, rim, and backplate types. 


In the Clarage tradition of heavier duty construction, 
here is quality equipment assuring better results over a 
longer period of service. No wonder all 100 of America’s 
100 largest industrial corporations are Clarage users. If 
you too are after air handling and conditioning equip- 
ment that has what it takes—in every respect —contact 
our nearest sales engineering office. 


CLARAGE FAN COMPANY 


a 
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br oy a No. 247-2—Feeder Cut- No, 51-2 


No. 47-2 a oe 
but off Combination for off Combination for | off Combination — Like 
small automatically-fired heot No 


Feeder Cut- Boiler 
off Combination for | Feeder — Like No. 
automatically-fired steam ’ 


y- with ve ad feeding level hot woter space Y- ° . SI 
heating Yo up to | for process boilers. heating boilers. ing on ee ee ee ee) 


























How many of these M<DONNELL products do you know? 


Check them over. You'll find a number of products you _— controls, flow switches, and related equipment. It will 
know well—but you'll also find many to solve those pay you to know these and other products in the 
special problems that come up calling for liquid level | McDonnell FULL LINE. Ask for complete information. 


MSDONNELL & MILLER, Inc. 3500 N. Spaulding Ave., Chicago 18, Illinois 
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, Control Pump Control, | No. 92 Pump Control, | No. 192 Pump Control, 
Comore rg Alarm — Cornutt. end Alarm — Cut-off and Alarm — Cut-off and Alarm — 


New ic like No. 91 but with in- new magnetic repulsion Like No. 92 but with in- 
sultan tone Phin, esa boilers tegral water column. switching type for pres- tegral water column. 

of any size up to 150 } sures up to 250 Ibs. 

Ibs. pressure. 
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Three-wire high- or low- [| Feeder for maintaining Water Feeder for ex- 


: large Copac- No. 4155 Feed Water No. 65 Explosion-proof No. 80 Float Switch. | No. 21 Make-up Woter No. 27TA Make-up 
: po rd Electric Controller Un 
uses 


Float Valve—mon Controller for multiple . ’ ini 
on tanks, stills, re- boiler jobs to divert pump | derwriters’ listed for haz- level alarm (or pump | woter level in receiving ternal application on re- 
etc. 


i j tanks — typical of series ivi ‘ 
discharge into proper ardous locations. sonarets on oil storage ee Rees te tir aa ceiving tonks 
4 isting tonk openings. “ 
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ASME 202 Series Automatic Re- FS4 Series Flow Switch £-2 Series Flow Switch | 
Babee \Vetves ences Gakes Valves seating Pressure and Tem- comereres (or breaks) for 4 pressure serv- | 
for hot water boilers, for larger hot water boil- van i . RSME (wey AGA ogg ag aye i“ ppt: = gd aoe 
cy Sarre : 252 ag : listed. . 555 : Ibs. Underusttars’ Uned. construction. 
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